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FOR; W 3 R D  

The Westinghouse Artronucleor La!xxatory procures pr; "vction quanti ties of raw 

materials for NERVA reactor fuel elements in accord wi th  the WANL-TNR-088 interpretation 

of the requirements specified in NASA NPC 200-2. Extensive qualification of raw materials i s  

performed in NERVA processes to assure conformance witb these specifications. Continuing 

programs are necessary to provide evaluation of raw material interactions wi th  fuel element 

performance, specification upgroAng, supplier qualification, and supplier process control. 

This repor? summarizes the present status of  Purchasing Department Specifications used 

for raw material piocurement. The specifications are included in Appendix C. 

The experience and s k i l l s  available wi th in  NERVA Fuel and Materials, Pioduct 

Assurance, Corporate Purchasing Departments, and the Corporate Spcification and Controls 

Activities are utllized to insure a comprehensive mw mderials procurement program o t  the 

Astronucleor Labomtory. The result i s  a positive progmm of maintaining inclusive bidd.tn' 

lists, qualification OF suppliers, and assured contrsi of incoming raw materials. 
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1.0 INTRODCCTICIN 

W N C C  procures the production quantities cf raw materials used by WANC to manu- 

kcture NERVA fuel elements. Raw materials are purchased to the requiremects of Purchosirg 

Deportment Specifications. Quality surveillance i s  applied in the supplier's plant, where 

required, and incoming moteriat i s  srrbjecied to Quality ContrGl action at the time of delivery. 

inchd-r-d are receiving inspection, sampling and analyses to specifistion requirements, and 

identification of containers. Appendix & includes the applicable QMP' s. 

Each supplier's niaterial i s  qualified in NERVA processes. Engineering cr'ines the 

morufacture of evaluation fuel elements, both far each new supplier orid in the event of 

changes in the manufocturing processes of previously qualified supp':ers. 

i s  sljbjected to the drawing and specification tests required to insure compliance Kith work 

c 4ers specifying deliverable hardwore. 

molybdenum hexacarbonyl, and partially polymerized furfuryl a!cohol resin, qualification i s  

performed cn u lot-by-lot basis to assure that th2 normal variations occurring i n  these commer- 

cial materials do not reduce the qualib level of NEXVA products. 

applicable AFF Procedure. 

Evaluatiori hardware 

In the cases of graphite flour, carbon black, 

Appendix B includes the 

Master f i le  dcrumentotion includes the Purchasing Department Specification raquire- 

mentr, Purchase Order requirements, supplier test reports, results of laboratory analyses, and 

test results fiom evaluation hardware. 

Quality Engineer qnd the cognizant Process Engineer, and both concur joinfly in  the Receiving 

Inspection Release of incoming quantities of rL.v moteriais for use in the manufacture of 

deli verc ble hardware. 

This documentatim i s  revie Ned by the cognizant 

A concerted rclw materials control program, operated within the WANL-TNR-088 

interpretation of NASA Specificat;on NPC 200-2, must be supported by qualiqed and cm- 

trolled loboratories which require large exFnditures of budgeted funds. Westinghouse has 

qualified two !aboratories for the analysis of incoming raw rnatsrials: the Technical Services 

Laboratories of the Atomic Power Divisions at Waltz Mills and t4e Chemistry Laboratories of 

the Nuclear Fuel Division at  Cheswick. No primary staridards are available for materials 

.e 
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similar to NERVA raw materials from the National Bureau of Standards nr other tecognized 

standordizine agencies. Qualification i s  performed by initiating ccntrol led interchange of 

samples ammg Npplici laboratories and Westinghobse labcratories to obtain common agree- 

ment. Proceduies end techniques are hen  fixed and applied b the control of incoming 

quantities >f raw materials, Periodic interchange between Westinghouie laboratories provides 

cssurance of laboratcry reproducibility. 

The fbei element mafrix materials graphite ~IoL-, carbon b k k ,  and pr t la i l y  

polymerized fvrfuryl alcehd resin are commercia! materials i n  high volume pmdcction command- 

ing extensive markets. The NERVA requirements fo- tightened characterization and reproducibil- 

ity of these mateiials i s  beyond the scope of  comrercial, high volume markets. The progressive 

- 

acceptance of NERVA raw matericl specifications by iarge volume producers has been con- 

tinuai IY increcsed by concerted, mutual oction on the part of Corporate Purchasing Departments 

and NERVA -Jel and Materials. T h i s  acceptanc- of small volume, specialized materials Ly 

large volume commercial producers has been accomplished with cnly nominal increases in caw 

moteriai costs. 

The Westinghouse programs of maintaining inclusive bidders' listz, upgrading specifica- 

tions, qualification of suppliers, and control cf incoming materials have been responsive to 

continuing changes in  program objectives. Tinroughout the period of rapid and rnarkzd upgrad- 

ing of reactor performance requirementr to meet NEkVA objectives, Westinghouse has provided 

an adequate supply of qualified raw materials. Concurrent with rnaicr shifts in reactor 

performance obiectives, there hove been accompanying changes in emphasis on the relative 

importance of various raw matxial properties. A continuing, extensive effort hus been supplied 

from NERVA Fuel and Materials to apply the full range of accumulated experience, persoilnel 

sk i l l s ,  and labralory faciiities to evaluation of raw material interactions with fuel element and 

suFport hardware performance. Furchcsing Department SFecificotions have been promptly 

upgraded by Specification and Controls Xctivities as definitions were generated. Intensive 

surveys of potential bidden and negotiation of responsive bids to purchase requirements have 

been continuously provided by ?he Purchasing Deporfment. During any given period, raw 

material speciEcations have been satisfactory within the defined requirements at that time. 



The c o n f i n d  upgrading of reactor performance objectives now demands foe! element 

performarce beyond any previous crikria. Raw materials specifications will continue to be 

upgraded acd tightened. This demand wi l l  be fully supported by the inclusive materials evrrlua- 

tion, Purc4cising Department market survey and order negotiation, supplier qualification, and 

incoming materials controls programs applied to NERVA raw materials. 

f 
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2.1 GRAPHiTE FLOVR 

Original Westinghowre spezIfications for graphite flwr were derived from charocteriz- 

ing the properties of  material supplied by LML at the onset of the NEUVA Ragram. The intent 

of these specifications through fib-30046, Re-vision B, was to provide a product within a 

selected mnge of the noma1 commercial control bands of d u m e  pdwction, having material 

;xoperties witoble for application to NERVA fuel etemenk Qualified suppliers were the 

Great Lakes Corbon Company and the Speer Carton Company. From the outset, exact prodwct 

repeatability was not demonstrated among sequentially purchased qmtit ies.  T h i s  was evidenced 

by processing variables in producing fuel elements. 

By CY 1966, retention samples were available from a numkr of previously purchased 

quantities of graphite flour wi th  -Nelf-cbaracter:zed mmufacfuring histories. These qumtities 

evidenced the complete range of processing variables exountered in  p d u d n g  fuel elements, 

During CY 1966, ','vestinghouse initiated a program to make a definitive characterization of the 

material properties of seven commercial quantities in terms cllowing direct correlation to 

processibility. The successful conclusion of this program resulted in the issuance of FIX-30046, 

Revision C. 

Previous revisions of PDS-3046 specified the norma! properties characterized in 

commercial production of gmphik flours: secondary graphite obtained from selected petroleum 

coke starting mcterials, density of bil:ets used as gr id ing stock, maximum moisture content, 

particle size distribution of the ground flour, and maximum allowable impurities. PDS-30046, 

Revisian C, retains these normal commercial requirements and, in addition, requires c m h d  

within defined limifs of product surface area, crystallographic interlayer spacing, and isotropy 

ond micrograph structure as evidenced by micro-photographic techniques. The specification 

also places an in-process requirement on the supplier to control the maximum cross-sectional 

area of the extruded billets and the minimum gropnitization temperature, 

Westinghouse initiated an invited conference during January 1967 which was attended 

by representatives of eight commercial graphite producers: Asbury Graphite Mills, Stuckpole 

Carbon, Pure Carbon, Speer Carbon, Great Lakes Carbon, Union Carbide Corpration, 



UI1 3 Carbon, and Carborvndun. 1 he conference was held to convey the requirement for o 

I -: .:I1 vglume, special moterial for NERVA application. Potential suppliers indicated that 

ccnmerciol sources would supply clasely specified flour. 

Westinghcuse then surviyed the graphite industry by invitations to qmte against 

Purchasing Department procurement actions to the requirements of PO$-30046, Revisior; C. 

Ext mdcd negotiations were rewired, during which i t wl-j nis-ry for Y&stinghouse to provide 

CQ" plete d a t ~  demonstrating that commercI;ally pmduced material net the requirements of 

p3.+30046, Revision C, to establish a supplic?, willing tro accept the p&ct requiremeds 

imposed beyond normal commercial pmctico as a part of  a PClrchose Cucrtmct. This intensive 

effc-rt was successfully cmcluded by placing a brchose Order with the single responsive bidder, 

Grwt Lakes Cwbon Compcmy. Periodic surveying o f  oil potential commercial sources for 

3rophite flour w i l l  be cont iwd by the krchasing Deportment in m attempt io develop oddi- 

'iosrai commercial of material to the requiremenk of  PDS-30046, Revision C. 

The VJestieghouse program leading to the definitive characterizution of commercial 

! ra$l.te flours rxeviously applied to NERVA b e l  elements was one of extended scope. lhir 

effort ?tas been mtinued past the previously applied materials. This program includes con- 

sideration of alternative sources for s t u r t i n g  cokes and processing technology to produce 

can8idate graphite flours for evoluatbn in  NERVA fuel elements. It includes o number of 

highzlr expansion graphiter, very fine grained starting material for secmdary graphite, and 

custor:i tilending of particle size distribution. 

2.2 CAR80N BLACK 

Viestinghouse specification PDS-30047, Revision B, for carbon black i s  otienkd 

towup. comczrcial material in volume production in the carbon black industry. The material 

anptied to NERVA fuel elements i s  the trade-nmed product THERMAX and ;I obtained from 

h e  qua!ified suppliar, the R. T. Vonderbilt Cornpony. Different grodcs, Regular T H E R M ,  

P-33, and Stniiless T H E R M ,  have been waluoted for product applicotim. The regulor 

grde . l;n.:nues to be specified because of lower permeability and lock of inttmal flaw in 

mufi ;factwed fuel elements. 

U 
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Regula T H E W  is produced in large volume to a relatively wide range of p rxess  

conhol paatneten fully odeqwk for normal commercial application:. Westinghouse and the 

supplier have mutually explored a means of establishkg better assyronce of product uniformity 

in F-e material delivered for opplication to NERVA fuel elements. An agreement bas been 

negotiated that the supplier will not h i p  Westinghouse material from warehouse sbck. 

Uuestinghc JSE applies the aWrl;ty Surveillance requirement, which i s  a part of a11 plrrchasing 

Ueportment raw materia: ;pecificotions, to orders for carbon black. The supplier packoges 

W e j t ’ i n g b  moterial from current plant output under surveillance. The supplier allows the 

Westinghouse representative into his propietory plant contrpl area on an informational h s i s  

during production of the material. The assurance that the supplier verifies his in-process control 

for each pwchased quantity leads to increased product unifonnity among the lots of material 

dehxed against Westinghause purchase orders, Acceptance criteria, in addition to supplier 

verification of process pammekrs, are based on maximum particle size, maximum allowable 

impuriiies, particle dmrify, maximum moisture content, and maximum number of high density 

inclusions detectable radiographically. 

2.3 PARTIALLY K3LYMERIZED FURFURYL ALCOHOL RESIN 

Wtrh’nghouse purchases the partially polymerized furfuryl alcohol resin (trode-named 

VARCUM) hwn the qualified supplier, Vatcum Chtmical, t the requirements of PDS-30048, 

Revision 6. A tr d e  a decnitive characterization of the resin, establishing con- 

trolled poduct poprrt-es and achieving unihim muble-free perfomonce during processing of 

fuel elementr, w m  initiated md completed by Wettinghovv during CY 1963. The results of 

this pmgrwn, reportccd i n  WANL-MR- 132, are incorwrated into PDS-3004Fq. Acceptance 

criteria oie boKd on rolids conttnt, Viscosity, gel time, pH, end boron content. Quantities 

dclivcred by thc supplier ogainst POS-3UM have k e n  unifom in product properties. 

Westinghawe will cmtinue to conduct wrrcys and preliminary evaluations of modifica- 

tiem of furfuryl olcohol resins which polymerize by condensotion-tyw reactions. Resin systems 

which polymerize by he odd;tion-tyv r a t i o n  w i l l  be urtvc,-ed os potential ccndidote 

fnakdok  This tyup of s y s h  eliminates the volotilc reaction poduch, w c h  as water, which 

rrwlt h tk- - t y e  polymrrizacotion - reactions. 

. -  



2.4 MALEIC ANHYDRIDE 

Purchase of maleic anhydride to the rqoirements of POS-5130PAB has been con- 

ducted within the policy of close cooperative interchange of information with the supplier. 

Assurance of product quality has been increased by negotiating the requirement with Fisher 

Scientific Compony that the quantities shipped on Westinghouse purchase orders are obtained 

directly from the fisher Fairlam Plant and not from warehouse stock. A letter of conformance 

i s  on file from their Chief Chemist certifying that in-process samples, representative of he 

material, meet or exceed tile requirements of chemical purity for recognized standards such 

as the U. S. Phom.acopoeia. 



3.0 FUEL BEADS 

3.1 WROCARBON-COATED URANIUM DlCARBlDE FUEL BEADS 

Westinghouse specifications foi pyro:arbon-cooted uranium dicarbide fuel beads 

were oriented toward control of the supplier's manufacturing processes through revisions up 

to and including PO$-30050, Revision A. These process-control-oriented specifications were 

continually updated to the lcrtest fabrication informtion from a l l  sources, including the variws 

SNPO-sponsored Coated Particle Conferences. 

The issuance of PDS-30050, Revision 8, in CY 1965 introduced the concept to 

Westinghouse suppliers of control of pyrocorbon-coated uranium dicarbide prticles wholly 

on a product specification basis. Revision B marked the first requirement of a 2300*C, 4-hwr 

thermal migration test as a prime evaluation of fuel bead quality. This thermal migration 

requirement was developed and specified through close cooperative interchange of p d u c t  

properties and NERVA fuel element requirements bdween Minnesota Mining and Manufacturing 

and Westinghouse. Acceptance criteria, in addition to the thermal migration requirement, 

are based on weight percent uranium versus coated particle density, screen size distribution, 

ccid leachable uranium., particie shape, and maximum allowable impurities. 

Shortly following the qualification of Minnesota Mining and Manufacturing according 

tc the product requirements of PD-300540, Revision 6, sufficient information and product xlmp!es 

were interchanged between Westinghouse and two other suppliers, the C a r h  Praducb Div&ion 

of the Union Carbide Corporation and Gulf-General Atomic (formerly Gcceral Atomic Divl- 

sio;?, General Dynamics Corporation), to qualify both according to PDS-30050, Revlsion 6. 

Conimerciol quantities have been received, tested, and certified according to ?OS-30050, 

Revision B, requirecents from a l l  three suppliers. 

Westinghouse has maintained a detailed f o l l w  of the properties of eoch incoming 

lot o fuel beads with continuous feedback, where required, to fuel bead supphs, leading 

to imkoved control of supplier testing, control of minor rare earth impurities, and product 

repeatdbility within narrow control bods. PDS-30050 has undergone Revisions C, 0, ond 

E, based on the inputs from continuing cooperative information cxchonge between Westing- 

house and product suppliers. This interchange has resulted in a progressive tncreose in product 

quality. 

9, 
! 
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The Purchasing Department i s  pesently re-surveying potential commercial sources 

for pyrocarbon-coated fuel beads by issuing invitations for quotation against the current pro- 

duct specification, PDS-30050-2, Revision E. This i s  part of the routine program of main- 

taining inclusive, up-to-date bidder lists. Minnesota Mining and Manufacturing and the 

Carbon Products Division of The Union Carbide Corporation both presently indicate they are 

not to be considered active supplier candidates, Nuclear Materials and Equipment Corpora- 

tion indicates interest in becoming a pciential supplier at a future date but not at present. 

Nuclear Fuel and Services has not responded to the invitation for quotation at this time. 

Gulf-General Atomic i s  presently qualific .d cicd shipping product to the requirements of 

PDS-30050-2, Revision E. 

Westinghouse has maintained a detailed, current knowledge of available information 

concerning pyrocarbon-coated uranium dicarbide fuel beads from all sources. The fuel bead 

development work at the Los Alamos Scientific Laboratory, summarized at the SNPO-sponsored 

Thirteenth Coated Particle Conference, demonstrated that further major pyrocarbm-coated 

product improvements can be obtained on a fobomtory scale. The two mior  improvements are 

increase of thermal migration resistance from the 2300OC region to the 26OOOC region and the 

formotion of an internal void between the uranium dicarbide core and the pyiocarbn shell. 

The internal void is of sufficient mgnitude to minimize the effect of the significantly higher 

cocfffcient of therm1 expansion of the uroniunrcontainina fuel bead core. Unless absouhd, 

this expansion would cause serious tensile stresses in the fuel bead pyrocarbon coating at the 

reoctor operating temperatures projected for future NERVA requirements. 

Werttnghowr recently proposed and obtained oppraval of a program to enter into 

negotiation with the current fuel bead supplier, Gulf-General Atomic, to explore the feasi- 

bility of transferring the LASL Loborot&y results to a commercial sa le  a d  obtaining a suf- 

ficient quantity of material to mnufacturc qualification fue 1 elements. Reliminary resuits 

reported from the Gulf-General Atomic hboratwies Indicate that both the 260OOC therm1 

migration resistance and the internot v d d  for stress relief can be achieved using commercial 

q u i  pment. 
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The effort of maintaining c iae  contact with a l l  external sources of information con- 

cerned with anv variations of the uranium-carbon system w i l l  continue, The extensive interne! 

effort to define the properties and correlate the performance of products delivered by suppliers 

w i l l  also be continued. 

bead quality to the requirements of the NERVA program. 

Programs w i l l  be initiated, as required, to demonstrate upgraded fuel 

Y .  
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4.0 FUEL ELEMENT TIP MATERIALS 

4. 1 MOLYBDENUM BRAZING POWDER 

The molybdenum powder for tip brazing i s  purchased to the requirements of PDS- 

30179, Revision A, from the qualified vendor, Fansteel Metallurgical. Material obtained 

from Sylvania has been evaluated by NERVA Fuel and Materials and found equivalent during 

development efforts. 

should be required. Acceptance criteria are based on maximum particle size, minimum assay, 

and maximum allowable impurities. 

Sylvania i s  an alternative source for this material fa  the event one 

4.2 CARBIDE/GRAPHlTE COMPOSITE MATERIAL 

The carbide/graphite composite material ccntaining 75 w/o NbC i s  purchased to 

the requirements of PDS-30106, Revision E, from the qualified suppliers, the Carborundum 

Company and the Norton Compclny. The material i s  fabricated from the niobium carbide 

powder specified i n  PDS-30104, Revision E, and the carbon p d e r  specified in  PDS-30106, 

Revision E. Acceptance criteria are based on homogenity, density, flexural strength, elevated 

temperature creep deformation, and thermal expansion characeristics. Moterial purchased 

from the Donald W. Douglas laboratories, Supertemp Corporation, and Union Carbide Cor- 

poration, and Union Carbide Corporatior. have not yet met qualification requirements. 

4.3 CARBON POWDER 

Co:bon powder supplied by the Union Carbide Corporation and the Carborundum 

Company, as specified i n  PDS-30106, Revision E, has teen utilized i n  the development and 

qualification of carbiddgraphite composite material. Acceptance criteria ate based on the 

selection of "needle" coke with elongated particle shape, maximum limit of impurities, and 

particle site. 

Efforts to define carbon powder requirements more accurately, with respect to 

carbide/graphite composite materia! properties, will be continued. This effort w i l l  establish 

whether specification upgrading i s  necessary by further definiticn of row materials properties. 



i 

4.4 NIOBIUM CARBIDE POWDER 

Niobium carbide powder i s  purchased to the requirements of PDS-30104, Revision E, 
from the qualified supplier, Kawecki Chemical Company. Materiof obtained from the Woh 

Chang Company, Fansteel Metallurgical Company, and Kenametal has not yet met supplier 

qualification rquirements. Acceptance criteria are based on minimum assay, apparent den- 

sity, tap density, maximum l imi t  of impudties, particle size, and porosity. 

The effects of niobium carbide powder variations on the properties of carbide/ 

graphite composite material are presently being evaluated. This effort wi l l  be continued to 

establish whether PDS-30104, Revision E, w i l l  require upgrading by reducing a!lowable 

impurities limits. 
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5.0 COATING MATERIALS 

5.1 NIOBIUM (COLUMBIIJM) PENTACHLORIDE 

Two commercial sources of niobium pentachloridt, one domestic (Stauffer Chemical 

Company) and one foreign (Atomergic Chemical), have been qualified by Westinghouse to 

the requirements ot ?DS-30052, Revision D. Acceptance criteria are based on minimum 

assay, maximum nodule size, maximum allowable impurities, und p:Gssure above o'vospheric 

of %e protective atmosphere mointuined in  the shipping containers. 

The contiiuous surveillance cf  the market place, a joint Purchasing-NEKVA Fuel 

and Materials effort, allows Westinghouse to determine any chanoes i n  potential sources of 

supply. As a result, the entry of the Wah Chang Company into the field of quantity suppliers 

was noted. A small quantity of the commercial production from the Wah Chon3 Company i s  

being purchased to ottempt to auolify another domestic supplier to specification requirements. 

Westinghouse has applied intensive continued coope:ative interchange of raw material 

information with the qualified suppliers, both by negotiations of the Purchasing Department 

and impleqenting the Quafity Surveillance requirement of PDS-30052, a part of all Westing- 

house raw material specifications, i n  a scrpplier's plant. This effort has resulted i n  satis- 

factory packaging of the product, leading to assurance of lack ot product depiadation during 

extended storage, a progressive reduction in  oxygen contamination of the product, and control 

of the maximum mesh size of nodules shipped by the suppliers. 

5.2 ZIRCONIUM TETRACHLORIDE 

A Purchasing Department Specification, PDS-3013;, requiring material or minimum 

purity equal to the commercially availcble re-sublimed grade, has been prermred. The 

experience gained in  aeveloping packaging requirements for niobium pentachloride i s  being 

drawn on for this zpecification. Acceptance criteria are based on minimum assay, maximum 

particle size, maximum allowable impurities, and pressure above atmospheric of the protective 

atmosphere maintained in  the shipping containers. 

Supplier qualification w i l l  be performed duiing the Pewee-2 pre-production period. 

I 
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5.3 MGLYBDENUM HEXACARBONYL 

The use of molybdenum overcoating i n  the bores of NERVA fuel elements and any 

rerdting ossociation with the compound molybdenum hexacarbonyl i s  defined by the NERVA 

C ios5ification Guide as Confidential-Restricted. To prevent disclosure of the association of 

molybdenum hexacarbonyl with tke NERVA program, Westinghouse purchases the material as 

the commercial grade with the requirement that total impurities are not to exceed 1000 ppm. 

Climax MolyMt ,wm wcs previously qualified as a supplier. 

Due to processing equipment limitations, the supplier has delivered the material i n  

small (5 to 10 pounds) manufacturing lots. Westinghouse cross-blends these small manuiactur- 

ing lrts into 100-pound or larger master lots i n  a double-cone blender resewed for use with 

molybdenum hexacarbonyl. Thus, the blender i s  eliminated as a potential source of contami- 

nation of the material. Samples representative of the entire blender contect, taken at the 

time of re-packaging, are awlyzed and the materia! upgraded to the classified specification 

PDS-3GO95. Acceptance criteria are based on maximum a1 lowable impurities, minimum assay, 

minimum insoluble residue i n  chloroform, and X-ray diffraction patterns typical of moly'bdenum 

hexacorkcny I. 

The large master lots of hamogeneous, well-characterized material provide the 

abil ity for both proces; qualification and manufacture of a l l  fuel elements for a given core 

from a stable, well-known material source, 

Climax Molybdenum h a s  recently encountered difficulty with processins equipment 

used for t' e manufacture of molybdenum hexacarbonyl. 

swes and an unsafe condition has d.:veloped. The company cannot 'manufacture molybdenum 

hexacarbonyl at present. Numerous cantacts with potential suppliers by Westinghouse could 

This equipment operates at high pres- 

jesporL.re the clcssified NERVA assciciation with molybdenum hexacarbonyl. To alleviate 

the risk of this disclosure, an agreement was negctiated with Climax Mdybdenum to develop 

another source for the material by corducting a market survey and acting as a procurement 

agency for Westinghouse. Evaluation oi forrr potential suppliers, one foreign (Atomergic) 

_1. . 



w Astronuclear c larJoratcJry 

and three domestic (Wah Chang, Var-lac-Oid, and Pressure Chemicals), by Climax Molyb- 

denum technical personnel conversant with the production of molybdenum hexacarbonyl led 

to the conclusion thot the material available from Pressure Chemicals i s  similar to thot pe- 

viwsly supplied Westlnghouse from C limox Molybdenum facilities. This conclusion i s  based 

both on mnufacturiqj processes and moteriat properties. 

Climax Molybdenum i s  presently supplying Westinghouse with molybdenum hexa- 

carbonyl manufactured by Pressure Chemicals. This material will be qualified during the 

Pewee-2 pre-production period. 

5.4 ANHYDROUS HYDROGEN CHLORlDE 

Recurring problem with surface finish and structure of niobium carbide cwtings 

during CY 1964 were established as being associated wibh high (to 1200 ppm) and variable 

content of phosgene o d  acetylene in  the anhydrous chloride delivered by the Matheson 

Company. Close cooperative interchange of information with the supplier established ?hat 

the hydrogen chloride was a by-product of a vinyl chloride manufacturing operation and thot 

high and variable organic content i s  inherent in  such mtcriol. An extended survey of some 

twenty potentid suppliers conducted by the Purchasing Deportment established thot most 

commercial hydrogen chloride i s  a by-product of the vinyl chloride process and i t  i s  not 

commerciatly feasible to remove the organic contaminants. It was further established that 

chemically pure, reagent grade hydrogen chloride was in short supply and very expensive. 

One responsive bid was obtained from Frontier Chemical for anhydrous hydrogen chloride 

produced by an inorganic reoction. PDS-52217-AP (Sub 3) was issued and the hydrogen 

chloride from Frontier Chemical qualified i n  Westinghouse processes. Early deliveries from 

this supplier established that occasional fob suffered from high moisture content. Intensive 

supplier conferences caused Frontier Chemical to introduce in-process controls assuring the 

delivery of dry (less than :OO ppm water), organic-free anhydrous hydrogen chloride. Accep- 

tance criteria are based on minimum assay and maximum al lwoble impurities. 
i 



The recent intraduction of an electronic grade anhydrous hydrogen chloride by Air 

Products on a commercial scale was followed by procurement of a sufficient quantity far 

qualificGtion in Westinghouse processes. The qualification was successfully completed but 

i t  was not possible, at the time, to establish any significant advantage in using the more 

expensive (a cost increase by more than six times) electronic gmde anhydrous hydrogen 

chloride rather than the commercial grade being procured from Frontier Chemical. Air Prod- 

ucts i s  a qualified supplier of the electronic grade anhydrous hydrogen chloride. This allows 

o rapid and direct process application at any time the higher purity gas i: needed for the fuel 

elements of the future. 

5.5 INERT CARRIER GAS 

Westinghouse originally applied helium as the inert carrier gcn in fuel element manu- 

fucturing proceues. Continued difficulty was encountered with contaminants, primarily oxygen 

and moisture from leaky 5.5. Navy tmi lers and hydrocarbons from the "oil pumped" equipment 

used in compessing large quantities of helium. The variability in delivered product, the fact 

that helium is Q gos i n  relatively critical supply, and budget considerations fed Westinghouse 

$3 evaluate the substitution of argon in place of helium as the inert carrier F s .  

The successful evaluation and qwiification of argon in fuel element manufacturing 

processes was followed by the instaIlation of a liquid argon supply system. The attendant 

lower cost and higher paduct purity hove provided consistently high purity inert carrier gas 

from all purchased quantities delivered by the qualified supplier, Air Roducts, according 

to the requirements of PD 5-521 18-Bo (Sub A). Acceptance criteria are bored on winimum 

assay and maximum allowable impurities. 

5.6 HYDROGEN 
d 

Westinghouse has procured electronic grade hydrosn from the qualified vendor, 

A;* ?;-i.--:-. ?.- accordance with the requirements of PDS-3057-F-3. Quantities delivered 

by the vendor against tne specification have been uniform in product properties. Acceptance 

criteria are based on minimum assay and maximum allcmabie impurities. 

. - .  . 
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5.7 METHANE 

Westinghouse has prchored methone f r m  the qualified vendor, Air Roducb, OS the 

ckemiarlly pure grade. A joint Purchasing-NERVA Fuel and Moterials survey of the purity 

of commercially ovailoble moterial hor been completed. A Purchasing Department Spcifico- 

tion PDS-30130 i s  king prcpored specifying moteriol with o minimum purity equal ?O the 

commerciolly avaibblt ultm-prre grade. Supplier qualification wi l l  be perfonncd during 

tht Pewee-2 pre-production period. Acceptance criteria are b o d  on minimum army 0nd 

maximum ollawable impurities. 

. .  
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OUAllTY MfTHOOS 8 PROCEDURES 
WESTINGHOUSE ASTRONUC LEAR LABORATORY 
LVtstinghouse Electric Corporation 
P . 0 . b ~  10864, Pittsburgh, Pa. 15236 

- QMPNo. 4 - 3  Rev. 

Effective Date July 25, 1966 

Supersedes: 
No.QMPg)4-3 Date 12-15-65 

sa JECT: tDENnFlCAnON OF MATERIAL, DETAIL PARTS, SUBASSEMBLIES, AND 
ASSEMBLIES BY SERIAL OR COT SERIAL NUMBERS 

1.0 

2.0 

3.0 

4.0 

PURPOSE 

lo trtoblish Q pmcedure for  assigning non-repeating individual or lot serial numbers to 
moteriol, dehi l  parts, urbossemblies, and assemblies for complete traceability and 
ccnhol. 

APPLICABILITY 

The following proctdure shall be applicable to individual or lot serial number identifica- 
tion of a l l  materiol, detoil parb, subassemblies manufactured or purchased by WANL, 
WAFF, or applicable subcontmcton. Government-Furnished Roperv (GFP) i s  an excep 
tion since i t  i s  identified in accordance wi th  Government regulations. 

RE ERENCE 

QMP No. 5-3, Quality Surveillance Codes 

GENERAL 

4.1 Policy f r r  WANL Serial Number Implementation 

Material Control at WANL i s  responsible for establishing and assigning serial 
numbers on purchase requisitions, IWR's, and work.orders. The requirement ftx 
ident:fying ports, subassemblies, and assemblies by individual or lot seria! :lumbers 
shall be indicated on the drawing. When a serial number i s  required, the .awing 
shalI also specify the place on the part where the serial number shall be applied, 
ond the manner in which it shall be applied. Expendable-type standard hardwure, 
wch as nuts, bolts, washers, rivets, bsteners, etc., not defined by U'ANL dmw- 
ings do not require WANL serialization unless specified on the ordering document. 
These parts may be defined by Military drawing or specifications (such as AN or 
MS drawings) or by sRr.&rd cato lq  numbers. 
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R e v .  - QHP No. 4-3 QUALITY METHODS & RCXEDlRES 

WESTlNGHOUSf AStRONKLfAR LABORATORY 
WartiwhouH €:whir Corpororion Effective Dote 1 9 ~  

I 

4.2 

4.3 

4.3.1 

4.3.2 

4.3.3 

Definitions 

Lot 

A group of materials or prrh of tho same design (Part Number, Drawing 'Revision, 
Spmcificatfon, ek. ) consisting of homogeneous groups of moterids or p r b ,  
produced under essentially the some conditions of monufocbre and time. 

Lot Seriol Number 

A uniqw number ossigned k a lot for the purpose of identiGcation. 

Serial Number 

A unique number assigned to a distinguishable port for the purpose of identifico- 
tion. 

- 

5.0 PROCEDURE FOR SERIALIZATION AT WANL 

5.1 

5.1.1 

Assignment of ' I d a  I Numbers 

Miv iduo l  or lot serial numbers, when so indicated by the drawing requirements, 
shall be pre-ossigned in non-repeoting consecutive seqwence by Material Control 
on the purchase requisitions, IWR's and work orders. Material Control sholl 
originate and maintain a log showing serial and lot serial numbers assigned 
against purchase requisition, work order, or IWR numben and part numbers. 
When appropriate and approved by Material Control, suppliers' serial numbers 
may be used in lieu of 't4AYi-ossigned numbers. 

Addition of Parts to Orders 

When serial-numbered parts are ucdcd to an existing order, Material Control 
shall assign new serial numbers, as required. These numbers shall be placed on 
the Request for Change Notice, which st,oll be transcribed on the Change Notice 
by Purchasing. When lot serial-numbered parts are added to an existing order, 
new lot serial numbers shall be assigned to the additional parts. AI1 aciditions of 
parts to orders shall be noted by Material Control in the iogbook. 
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5.1.2 

5.1.3 

5.2 

5.2.1 

5.2.2 

5 . 3  

QUALITY METHODS 8, PROCEDURES 

WWINGHOUSE ASTRONUCLEAR LABORATORY 
Westinghouse Electric Corparatim 

Deletion of Parts from Orders 

- QMPNo. 6 3  R e v .  

When serial-numbered ports ore to be deleted from on existing order, Moterial Control 
sholl note on the Request for Change Notice the quontity of ports that arc to be con- 
celled and shall request that hrchasing advise, on the Change Netice, 
the porticulor serial numbers that are to be voided. The buyer in the Purchasing 
Department s h a l l  coordinate with t k  WANL wpplitr to determine which serial numberr 
s h a l l  be voided. When lot rerial-numbered ports ore to be voided from on existing 
order, Moteriol Control shall note on the Request for Chonge Notice the quantity of 
ports that are to be voided ond the lot seriol numbers involved. All voided serial num- 
bers for concelled ports on order shall he noted by Moterial Control in the Igbodc and 
are not to be reassigned. 

Repair or Replacement of Parts Returned to Supplier 

When parts are returned to the supplier for repoir or replocemect, the serial number w i l  
remain unchanged i f  the parts are repaired and subsequently returned to WANL. I f  the 
supplier chooses to scrap the rejected parts and replace with new ports, the WANL 
buyer must be contacted in order to provide a new seriol number. The WANL buyer 
shall obtoin the serial numbers from Material Control. 
part serial number be assigned to a replacement part. 

In no instance w i l l  a rejected 

Mul t ide Part Raw Material ldentificution 

WANL-purchased raw material which w i l l  be in the form of bars, sheet, plate stock, 
and castings or forgings which w i l l  be processed into multiple detail ports shall be 
identified by the manufacturer's heat number, furnace run, batch number, melt number 
etc. (WANL seriol numbers are not required for raw material procurement except when 
specified by drawing. ) 

Supplier-furnished raw material to be processed into multiple parts shall be traceable t c  
the manufacturer's heat number, furnace run, batch number, melt number, etc. 
Shipping documentation of detail ports manufachrred from this raw material w i l l  carry 
reference to the raw material identification. 

Sinale Part Raw Material Identificatioq 

Individual castiqgs, forgings, etc., which w i l l  be manufactured or processed, such tho 
each w i l l  make a single detail part, &ill be assigned a WANL serial number at the raw 
matei:cr' source a5 described in paragraph 5.4. 1, below. This number wi l l  remain wi th  
the port through a l l  subsequent operations, regardless of where performed. I f  the num- 
ber i s  removed by machining or processing, i t  w i l l  be replaced as soon as possible by 
the supplier performing the operation. 
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WESTINGHOUSE ASTRONUCLE A R LABORATORY 
West inghouse Electric Corporat ion 

5.4 

5.4.1 

S. 4.2 

5.4.2.1 

QMPNc. 4-3 Rev. 

Effective Date July 25, 1966 

-- - 

5.4. 

Method of Serial or lot Identification 

Individual Pcrt Serfal Numbers Numbering System 

Serial numbers shall consist of a letter "A" prefix followed by consecutive numbers, 
starting wi th  "1". This method shall be followed until the numbers reach "99999, 'I 
after which the letter prefix shall be changed b "B", again starting with the numbei 
"1". T h i s  shall be continued through the alphabet and thereafter, i f  required, "AA, 
AB, AC" etc., and "BA, BB, BC" etc. shall be used as a prefix. The lettzrs 'V", 
"C", "Q", "L", and "X" shall not be used. 

Examples: 

?/R 30314 . P 'N 909E42 1 HO 1 
130 pieces S/N A21 through A150 

P/R 41679 P.'N 945C967HO 1A 
200 p' ieces S/N A151 through A 3 0  

Lot Serial Numbers 

Numbering System 

Lot serial numbers shall be assigned in the same manner and series as individual 
serial numbers, except that the prefix letter "L" shall be a part of each lot serial 
number. 

Examples: 

P/R 30642 
10,000 pieces (10 lots) 

P/R 41647 P/N 94C852H02C 
5,000 piecos (5 lots) 

P/N 936 J654HO 1 B 
Lot S/N LA1 through LA10 

Lot S/N LAJ 1 through LA15 

Assignment of Numbers 

Assignment of  lot serial numbers shall not violate the rule that the parts within a lot 
shall not be mixed wi th  respect to raw material, batch, heat, furnace, or melt 
number. The assignment of a series of lot  serial numbers w i l l  be coordinated with th 
supplisr by WANL Fbrchasing in order to determine an objective lot size consistent 
with raw material lots, manufacturing process, shipping schedule, and order size. 

- 
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QUALITY METHODS a PROCEDURES 

WESTINGHOUSE ASTRONUC LEAR LABORATORY 
West; nghouse E l  cc tr ic Corporation 

6.0 

QMPNo. 4 -  3 Rev. 

Effective Date J,,(Uly 25, 1966 

5.5 

5.5, 

5.5.2 

5.5.3 

Effect! of Changes Involving Existing Parts that have e-.. been Previously 

k r io l i zed  - 
Individual and Lot Serial Numbers (not involving multiple part changes) 

D.awing or part number changes which require modification and/or re-identi- 
fication shall have no effect on individual or let serial numbers. The original 
serial number assigned shall be retained and shall not be obhtemted or 
altered. 

individual Serin1 Numbers (cttange. involving multiple part numbers) 

One individual serialized part reworked 01 modified and re-identified into twc 
or more new part numbers shall nave a new serial number assigned for each 
piece. The new serial numbers are to be assigned and recorded in 'he logbook 
by Material Control. 

- 

Lot Serial Numbers (changes involbing multiple part numbers) 

Al l  parts previously lot serialized which are subsequently divided, segregated, 
reworked, modified, and/or re-identified into two or more new parts shall 
retain the original lot serial number. 

PROCEDURE FOR SERALIZATION AT WAFF 

6.1 Assignment of  Serial or Lot Numbers a t  Qeceiving lnspection 

Lot or serial numbers shall br ussigned by In-Process inspection to al l  ruw 
materials and components received at Receiving Inspection, wi th  the exceptio 
of materials or parts in  Quality Surveillance Class 3 or 4 (see QMP No. 5-3). 
The lot and seria' numbers shall consist of a two-letter supplier code, assigned 
by In-Process Ins; sction, followed by consecutive numbers sfarting with " ? ' I ,  

to a maximum of tour digits. A master log shall be established by In-Process 
Inspection, consisting of a log sheet(s) for each supplier. Serial and lot 
numbers shall be assigned consecutively, as required, for a l l  materials and 
parts received, continuing from P.O. to P.O. Each log sheet shall have, as 
a minimum, the following headings: 

WAFF Lotiserial Numbers 
WAFF P. 0. Number 
WAFF Design Requirement (Part Number, Drawing/Revis;on, Specification, 
etc. ) 
Part Name 
Quantity (Applicable to Lot Numbers only) 
Supplier Name 
Supplier Lot Number 
Supplier Certification Plumber 
Contoiner Identificofion Numbers (see paragraph 6.1.1, below) 
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R LABORATORY 

6. 1. 1 Container Identification Numbers 

In mddition to lot numbers, container numbers shall be assigned to a l l  lots of 
material requiring individual container control through pre-processing. The con- 
tainer numbers shall be consecutive numbers, starting with "1" for each lot of 
material. If the supplier has assigned contuiner identification numbers, those 
numbers shall be utilized, rather than assigning new numbers. 

6.2 Serial and Lot Numbers AssiFned Durl,ig Manufacture at  WAFF 

Because of i t s  classified and changeable nature, the information required for this 
paragraph w i l l  not be ciistributed wi th  the Quclify Control Manual. Concerned 
individuals may refer to WAFF Quality Engineering to obtain this informgt?on. 

6. 3 Recording of Assigned Serial and Lot Numbers 

In addition to the master log required by paragraph 6. 1, above, each Quality 
Contrcl form, tag, etc., shall have provisions for recording serial and lot 
numbers, as required, to assure identificatior and traceability. 

7.0 IMPLEMENTATION BY WANL AND WAFF SUPPLIERS 

WANL Quality Control Representatives during visits to suppliers shall assure that sub- 
contractors correctly mark raw material, detail parts, subassemblies, and assemblies 
with the required raw material, serial, c r  lot serial numbers. The serial numbers shall 
be marked on the parts a t  the earliest possible point of manufacture, and these numbers 
shall be maintained. I f  serial numbers are removed by manufacturing operations, they 
shall immediately be replaced as originally required. Al l  documentation originated 
by WANL suppliers shall reference the actual serial number or lot serial number 
involved. The terroinology "all affected'' shall never be used. I f  the documentation i: 
intended to apply to the entire order, then the numbers wit1 be listed in the following 
manner: "serial number A150 through A950". Shipping documents which accompany 
each shipment of parts shall reference the raw material identification numbers and shal 
correlate such numbers with the actual serial or lot serial nurnhcrs ~r .nufactured from 
each tot of raw material. 

8.0 SYSTEM FOR ASSURING NON-DUPLICATION OF SERIAL AND LOT SERIAL NUM- 

BERS AT  WANL 

The Serial and Lot k r i a l  Numbers assigned by Material Control ore reviewed by Qual; 
Quality Control to assure that duplication does not exist. Upon receipt of the materia 
and parts at  WANL, Quality Control w i l l  verify fhat no serial or lot serial numbers ha\ 
been [(sed by the sirpplier which were not assigned and that there i s  no duplication of 
rium bers. 
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QUALITY METHODS 8 ROCEOURES 

WESTINGHOUSE ASTRONUCLEAR LABGRA? ORV 
Westinghouse Electric Corporation 
P. 0. Box 10864, Pittsburgh, Fa. 15236 

7 6 M P  No. 

Effective Date 

Supersedes : 
No.QMP AL 5-3 Dute 12-15-65 

I - -- 
SUBJECT: QUALI TI/ SURVE ILLANC" CODES 

1.0 

2.3 

3.0 

4.0 

PURPOSE 

To define the procurement Quality Surveillance Codes, establish related responsibilitie 
and identify the degree of surveillance to be exercised by Quality Control over 
various phases of design, procurement, testing, etc. as may be reqdired. 

REFERENCE 

QMP No. 4-1, Drawing Review 
QMP No. 5-2, Qtiality Requirement; foi Procurement Documents 
QMP No. 8-1, Nonconforming Moterial Disposition 
QMP No. 8-2, Variation Requests 
Divisional Procedure No. 300G0, "Engineering Drawing Codes" 

GENERAL 

The quaiity surveillance exercised on a given item, from the initial design stage 
through delivery and end use depends largely upon the status of the design m d  the 
quality confidence level desired. The degree of survei I lance required establirhes 
the procedures and controls necessary to monitor the various JCti\*ities through design, 
procurement, receiving inspection, testing and shipping. This  sit ,  s c f  Quality 
Control surveillance should be commensurate wi th  the applicable contract quality 
plan objectives. This procedure shall apply to all purcha5.t requisitions and orders, 
purchase requisition and order change notices, work orders and work order chanye 
notices as referenced in QMP No. 5-2. 

' 

PROCEDURE 

4. 1 Quality Surveillance Codes 

As defined in  the referenced WANL Divisional Procedure, a l l  WAN? Jrawings 
are prepured in  accordance with .4e characteristics of a series of drawing codes, 
(Code 1 through Code 4) designed to depict drafting practices and drawing 
quality commensurate v;ith the end use and/or corltract requirements. These 
ccdes are sh0wi.r iil the tit!e block an each drawing. 
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Rev. 
L W T  I NGHO USE ASTRON UC LEAR LABOR ATOR Y 

QUALIJY METHODS 8 PROCEDURES 

Westinghouse Electric Corporation Effective Date Jt~l 25 1966 

The assignment of Quality Gntrol  Surveillance Codes shall be consistent with 
the Drawing Code designations. Under no citcun,-tances w i l l  the assignment of 
Surveillance Codes be less than the designated drawing code. Fer example, 
Qud:ty Surveillance Coder 1 or 2 may be specified b r  a Code 2 drawing, but 
Survetllance Codes 3 or 4 are not wnnitted. 

Where items are not ccvered b-y WANL drawings, the degree of Quality Conhp 
covemge shall be determined by evaluating the eed use requirements, the i n k  
foce objectives, %e quality !eve1 desired md selected in accordance with the 
following Quality Lrveil lance Code descriptions: 

4.1.1 Surveillance - Code 1 and CoJe 2 

Ir.cluder a!! items designated m d  ordered )Jr engineering end cmtmct- 
ucll deve loped  tesk ocd 311 relotcd ;upport equii;.?ievt which could 
dfect  h e  quoiify of the test effort, the kst svsteo re1iab:lity and %e 
re.suk oi the k s t  progmrr.. It also irdudes all items described bf 
iiru-:inl;s a d  'or speciScatims OS we!l as a l l  articles to be delivered to 
customer and:or test 3 i k s  where reliability and quality ore to be main- 
tained ot &e highest ieve!s. 

fypical Examples - 
OrowinaCode 1 Drawina Code 2 

Erd Item Control Systems 
Shipping Contuiners 
Inkriace Control Assemblies 
Test Articles ftop assembly) 
Test Article Eackup and Raw 

Moterio! Items 
Liquid ktd Pmps 
Space Radiators 
Reactor Hardware (including backup 

arrd experimental parts) 
High Pressure Piping 
High Temperature facilities 
Test Car and Piping Assembly 
Turbo-generator Hordwore 
Instrumentation far Reactor and 

other Test Article Oicrgnostic 
Data 

Test Car Assembly 
Electronic Checkout Systems 
Instrumentation (diagnostic data) 
Critical Assembly and Disassembl 

tools, fixtures and mn- 
reac tor/test articles. 

Jest fixturez and test hardware 
having safety and reliability 
considera tion 

Lifting and handling fixtures 
Test 5 c i l i t l  Pressure Vessels 
Reactor Pressure Vesse Is 
Ground Support Nuclear In stru- 

menbtion and Radiation 
Safety Devices 

Customer End Items 

Degree of Survei1;ance - The type and degree of Quality Control 
Coverage shalt be the same for both Surveillance Codes 1 and 2. 
I tem failing under these codes shall receive full Qua!ity Control 
coverage as determined by the cognizant Quality Engineer. 



QUALITY METHODS 3 PROCED'JRES 

WESTING HOUSE ASTRONUC LEAR LABOR ATOR Y 
Effective Date 

All drawing. designated as W e s  1 and 2 shall be reviewed and s i p 4  
by Quolity C o n h i  in accordance with referenced procedure QMP 
No. 4-1. 

Deviatic? cmd waiver requests shall be wkaitttd for diyrosition in 
accordance with referenced proctdure QMP No. 8-2. 

Fhconforming parts w i l l  be submitted to the Engineering Review Board 
for disposition in accordonce with referenced procedure, QMP No. 8-1 

Noriconformities on End ltcm assemblies w:tl be submitted to full 
Material Review Board for dispsi tion. 

4. 1.2 Surveillcnce Code 3 

l~cludes a l l  hcrdmre, raw maierials and assemblies designated for 
development and experinental engineen'ng tests and evaluation. Also 
includes a l l  related instrumentation, support equipment, hardware and 
non-critical assembly and disassembly MIS intended for use at  WANL 
which are procured tc commercial specifications, where the reliability 
and quality of such items cun have a direct affect on the evaluation 
results. 

Typical Examples - 
Capital equipment such as Instrumentation Facility tools and safety 

and measuring devices. monitoring devices. 
Gauges (non-interfacing) h c k  ups 
Non-critical Arsembly and Disassembly 

Conponent Containers Neutron modemtor= 

ASME Coded Pressure Wssel 
tools. Impregnated graphite 

Oegree of  Surveillance - The requisitioner w i l l  be responside for 
defining in the ordering documents the desired Quality Co+ro! cover- 
age. The cognizant Quality Engineer will review al l  Code 3 procure- 
ments. to ensure that the degree of quality control specified can be pro- 
vided and i s  consistent wi th  the obiectives of the test program. Qualit] 
Control procedures and documents w i l l  be initiated where necessary. 

Drawings designated c s  Code 3 will be reviewed and signed by Quality 
Control when requested by the cognizant design e3gineer in accordance 
with referenced procedure QMP No. 4- 1. 
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WESTINGHOUSE ASTRONUC LEAF? LABOR AT OR Y 
Westinghouse Electric Corporaticn 

- 
Effectige Date 

4. I .  3 Surveillance bde 4 

Limited to srondord items or supplies for facility maintenance and 
services &re the q a l i t y  of such item w i l l  not affect the performance 
or reiiabilit of the products being supplied to M'ANL customers. The 
requisitioner will be responsible for making &is dekmination. 

O e g m  of Surveillance - Quality Control input wi l l  not be provided 
Code 4 drowings will not be reviewed or signed by Quclity Control. 
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QUALITY METHODS d PROCEDURES 

WESTINGHOUSE ASTRONUCLEAR LABORATORY 
Westinghouse Electric Corporation 
P.0.Box 10864, Pittsburgh, Pa. 15236 

- QMPNo. 5 - 4 Rev. 

Effective Oote 7/25/66 

Supersedes 
No. QMPg)5-4 h t e  IO!1/65 

b MPIA) 14-3 1 o/ 1,/65 

SUBJECT I 
CORRECTIVE ACTION AT SUPFLIERS 

1.0 

2.0 

3.0 

4.0 

5.0 

PURPOSE 

To establish a procedure for obfoining cwrective action for all external discrepancies 
and deficiencies. 

kPPLlCA8ILIN 

This procedure shall be followed wheneve;, in the estimation of the cognizant Quality 
Ccntrol organrzation, corrective action for external discreperncics and deficiencies 
IS necessary. 

REFERENCE 

Q M P  8-2, Variation Request 

GENEkAL 

4.1 Policy 

It i s  the rqmnsibility of Supplier Surveillance at WANL and Quality 
Engineering at WAFF b toke prompt action to correct conditions at  
suppliers' plants which have resulted or night result in substondad or 
defective materials, parts, assemblies or services. 
action for fuel element suppliers is, however, an exception and shall be 
the responsibility of Product Control Engineering at WAFF. Disrqard or 
unsatisfactory resolution of Request for Corrective Action (RCA) shall be 
cause for removal of a supplier from the approved procurement sources list. 

Initiation of corrective 

PROCEDURE 

5.1 The RCA shall be initiated whenever, in the estimation of the cognizant 
Quality Control organization, he following unsatisfactory conditions are 
found to exist and require formal corrective action. 
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WESTINGHOUSE ASTRONUC LEAR LABORATORY 

5.1. 1 

5.1.2 

5.1.3 

5.1.4 

5.2 

5.2.1 

5.2.1.1 

Supplier Quality Conk01 written systems or proc&res are inadequate to 
meet the requiremenb of  WANL and WAFF drawings, specifications or 0th 
Quality Gntrol requirements specified in the Purchase Otder. 

Supplier Manufacturing or duality Control pmctitcs are detrimentul to thz! 
quality of raw moterral or hardwore produced for 'YVANL and WAF F. 

Supplier inspection results ore found b be incomplete or incorrect os deter- 
mined by Quality Control representatives. 

Supplier hordware or row material i s  found to be outside of arowing ond 
specification limits (not previously authcrized by Variation Request - see 
QMP 8-2) as determined by Westinghouse Receiving Inspection or subsequent 
USe. 

Pnporation and Use of Request for Corrective Action (2  Form No. 59072) 

Originating the RCA 

The WANL Supplier Surveillance representative or the Quality Engineer at 
WAFF wi l l  complete the top portion of the RCA as follom: 

5.2.1.1.1 The date shall be the dcte on which tfte RCA i s  originated. 

5.2.1.1.2 The RCA shall specifically describe the deficiency wi th  regard to drawing 
numbers, items, characteristics, specification sections, serial numbers, as 
applicable. 

5.2.1.1.3 Consequence of  noncompliance shouid be briefly stated to supplier i f  not 

5.2.1.2 

5.2.1.3 

obvious. 

The WANL Supplier Surveillance Supervisor at  Large or the Quality 
Engineering Supervisor at  WAFF shal l  mainkin a log and assign a 
number to each RCA. The numbering system shall be consecutive, 
beginning wi% number one and progress numerically, regardless of 
purchase order number, for each supplier involved. In addition, he 
shall countersign the RCA in the space prwided. 

Four copies of the form w i l l  be sent to the cognizant buyer glong with 
a cover letter signed by the initiating Engineer's Supervisor. The buyer 
shall forward three copies of the RCA to the halved supplier's Quality 
Control Manager for his reply. 

:%3e 2 of 3 Form 59515 - -  
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5.2.2 

5.2.2.1 

5.2.2.2 

5.3 

5.3.1 

5.3.2 

5.3.3 

Suwliet Rtscxmsibilitics 

n# supplier's Q d i t y  Conhol Mmoger sholi complete the recond part of 
the h. It h l d  be noted that the expected completion dote is  required. 

The supplier hll  return two copies ld thc cognizant buyer who, in  turn, 
wi l l  lwvvard one copy of the R C A  b the initioting Engineer's Supervisor. 

Corrective Action Follow U 

Upon receipt of the R C A  with the supplier's proposed cwect iv t  action from 
the cognizant buyer, the cognizant supervisor shall indicate his comments as 
to occepkance or rejection of t)re proposed corrective action. 
propsed corrective action i s  not acceptable, the RCA i s  returned to the 
cognizant buyer to be s e n t  bock to the supplier, stoting that his corrective 
action has not been accepted bv WANL and WAFF. In the evtnt that an 
RCA i s  not acceptoble, the procedures as outlined in Paragmphs 4.2.1.3, 
4.2.2.1 and 4.2.2.2 w i l l  be followed. 

If the 

Upon receipt of an acceptable prop-& corrective action, the cognizant 
Quality Control Supervisor will notify the Westir2house Quality Cmtrol 
representative who w i l l  follow through to verify suppliers compliance. 

Unrotisfactory performance of the proposed corrective action s h a l l  be cause 
for the initiation of another RCA or eventual remowl from the WANL and 
WAFF Evaluated Suppliers List. 
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QUALITY METHOG5 8 iRROCEDlRES 

Effective I WESTINGHOUSE AS1 PONUCLEAR LABORATORY 
Wesringhowe Elcctric Corporation 
P . 0 . b ~  10864, Pittsburgh, Po. 15236 

Date 7/23/66 

1 NO. QMP(A) 5-5 Date 10/1/65 
7 - 

SWJECT: RECEIVING INSPECTION 

1.0 PURPOSE 

To eshblish the procedure and associated records ho be utilized in Receiving Inspection. 

2.0 APPLICABlLlTY 

This  procedure i s  applicable to a l l  Receiving Inspection functions performed at  WAFF. 

3.0 REFERENCES 

QMP No. 4-3, Identification and Tmceabifity of Raw Materials and Components 

QMP No. 5-3, Quality Surveillance Codes 
QMP No. 7-2, Inspection and Test Planning 
QMP No. 9-2, Design, Acquisition, Calibration ond Control of Inspection 

QMP No. 5-4, Corrective Action Qt Suppliers 

by Serial or lot Numbers 

Tcmls and Gages 

4.0 GENERAL 

Pol icy 

Qoality Engineering i s  responsible for establishing the Receiving Inspections 
4jncluding testing) required for a l l  purchased materials in Quality 
Surveillance Class 2, or higher (see 3MP No. 5-3), to assure that the 
purchase order requirements are met. In-Process Inspection is responsible for 
performing the Receiving Inspections as stated in the applicable Quality 
Inspection Procedures (QIP’s). When discrepant materials are discovered at  
Receiving Inspection, they shall be moved, whenever possible, to an isolate1 
area set aside for discrepant materials, under the control of Quality Control. 
No purchased material in Quality Surveillance Class 2, or higher, shall be 
utilized by Operations at  WAFF prior to inspection and acceptance by 
Qua li ty Engineering . 

-- 4. 1 
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4.2 Definitions 

Receiving Inspec ti on: 

1) the process of determining acceptability or unacceptobility of purchased 
materials, ond 

2) the control and dispositioning of raw materials through pre-processing 
operations, such as cross-blending and sifting o f  a m w  material up to, 
but not including the formation of  Dry Carbon Ingredients @CI). 

5.0 PROCEDURE -- I 
5.1 Rdceipt and Filing of Purchose Orders, Purchase Order Change Notices, and 

Supplier Test Reports and Certifications 

A copy of each purchase order (and change notice) ploced by WAFF shall be 
supplied to Quality Engineering by WAFF Purchasing. Upon receipt, Qualit 
Engineering shall establish a file for each purchase order for the purpose of 
accumulating a l l  documents applicable to that order. Purchasing shall also 
forward to Quality Engineering, upon recelpt, a copy of each supplier test 
report and certification, which shall be retained in the applicable purchase 
order file. 

5.2 Receipt and Inspection o f  Purchased Materia! (Except Fuei, Tools, and 

and Gages 

Receipt of Purchased Raw Material 

Upon receipt of purchased material (including samples), Receiving shall 
remove a l  I excess packaging; determine tha: the materials are being receivec 
against the proper purchase order; verify quantities; and make a cursory 
examination for shipping damage. The material then shell be delivered to a 
Receiving Inspection area, accompanied by the putchose order receiver and 
all test reports and certificotions which were received with the material. 
In-Process Inspection shall: 

1. 

5.2. 1 

Assign lot numbers to the materials, per QMP No. 4-3. 

2. Assign container numbers, per QMP No. 4-3. 
assigned container numbers, fhose numbers shall be recorded rather than 
assigning new numbers. 

If the suppiier has 

3. F i l l  out HOLD--AWAITING INSPECTION, or RESTRICTED USE tags 
(see Attachment A), as directed by the applicable Q I P  and attach to 
each container. 

1 
Form 59515 - -  Page 2 of 7 
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4. Fi l l  out blocks 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 13 and 1 4 o f a  Receiving 
Inspection Release, & Form 59558 (see Attachmont B), ?or each lot 
of material. 

NOTE: A Receiving Inspection Release form shall contain only one purchase 
order number, one supplier lot number, and me WAFF lot number. 

The Receiving Inspection Release, accompanied by all test reports and certi- 
fications which accompanied the material and the purchas: order receiver 
shall be delivered to the cognizant Quality Control Engineer. In-Process 
Inspection shall then place the materials in an area designated for materials 
awaiting inspection, or in an area for pre-processing--as directed by the 
QIP. i 

5.2.2 Inspection of Purchased Raw Material 

Upon receipt o i  the Receiving Inspection Release form, the test reports, 
certifications, and the purchase order receiver, Qualify Engineering shall: 

1. Evaluate the supplier's test reports and certifications to assure that the 
supplier data indicates conformance to the purchase order requirements. 
Any apparent discrepancies shall be rssolved prior to inspection acd pre- 
processing of the raw materials. A separate RIR, initiated by the cog&- 
zont Quality Engineer, may be used fcr this purpose if desired. 

Initiate inspection, including sampling i f  required, of the raw materials, 
per the procedure established by the applicable Quality Inspection 
Procedure (QIP) (see QMP No. 7-2). Quality Engineering shall evalu-8 
ate the results 0; the inspections performed to determine conformance k 
the purchase order requirements, The materials shall be dispxitioned as 
stated in paragraph 5.3, below.. 

2. 

5.2.2.1 Inspection and Testing of Raw Material Samples 

Samples received prior to, or with the lot shipment, shall be assigned lot and 
container numbers by In-Process Inspection, as stated in portlgrapli 5.2.1, 
above. 
deljver an RIR with test reports, certifications, and the ourchase order 
receiver to Quality Engineering, as stated in paragraph 5.2.1, above. The 
lot shipment, upon receipt, shall be assigned lot and container numbers by 
In-Process Inspection, applying the same lot numbers as were as$gned to the 
representative samples. The container numbers for the lot shipment shall be 
continued in numerical order from the ccntainer numbers applied to the 
sample containers. If the supplier has assigned container numbers, those 
numbers shall be recorded, rather than assignins new numbers. The lot df 
material shall be taqged and isolated bv In-Process insoection, QS stated in 

In-Process Inspection shall also tag, isolate materials, f i l l  out and 

paragraph 5.2.1, above. -J 
Page 3 of 7 - -  Irm 595 15 
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Upon receipt of the RlR form, the supplier test reports, certifiications, and the 
purchase order receiver, Quality Engineering shall perform the actions sloted 
in points 1 and 2 in pcrrograph 5.2.2, above. The materials shall be dispxi- 
tioned as stated in paragraph 5.3, below. 

5.3 O i s p s i  tioning Materials at Receiving Inspection a 

Quality Engineering shall review the inspection dab  required by the applica- 
ble QIP, upon receipt. When discrepancies are noted, the requirement and 
the actual condition shall be noted in blocks 11 and 12, respectively, of the 
RIR. A l l  material thot fully meets requirements may be immediately disposi- 
tioned as "Accept" in block 15 of the RIR by the Quality Engineer. The cog- 
nizant Qua!ity and Process Engineers shall evaluate a l l  discrepant material an 
reach a mutually agreed-upon disposition. The disposition shall be written in 
block 15 of the RIR, utilizing the Disposition Codes shown in block 17. 
Materials shall be returned *-J 'be supplier for REWORK/REPLACEMENT when- 
ever the combination of schL,- ," date and rework/replacement time allow thi 
approach. The dispositions available for use are defined as follows: 

1. Accept 

This disposition shall be used when the material fully meek the require- 
ments or when, in the estimation of the Quality and Process Engineers, tt 
material can be utilized in  the manufacture sf any klements such that the 
elements w i l l  meet WANL requirements. 

2. Conditionally Acceptuble 

This disposition i s  available for use when the production schedule makes 
it advisable to release material prior to having obtained a l l  inspection 
data, This  disposition cannot be used for accepting known discrepant maf 
material. When Operations requests release of material for which inspec- 
tion i s  lacking, Quality Engineering shall contact Process Engineering ani 
reach agreement on whether or not this disposition shall be utilized. A 
Process Engineering Signature, in addition to the Quality Engineering 
signature, shall be obtained in block 21 of the RIR, indicating concur- 
rence w i th  the disposition and acceptance of the risk involved, as stated 
on the RIR. 

3. Accept, Reskicted Use 

This diiposition shall be used when, in the estimation of the Quality and 
PrQcess Engineers, the material cannot be accepted for al l  uses b?rt can bc 
accepted for some restricted use. The particular restriction shall be state 
i n  block 16 of the RIR. This disposition requires a signature by Process 
Engineering, as weli as Quality Engineering, indicating concurrence wit1 
the dispositior!. 

Form 59515 
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5.4 

5.5 

5.5. 1 

4. 

5. 

6. 

Rework 

This disposition shall be used when, in the estimation of the Quality and 
Process F lyineers, the discrepant material i s  capable of being reworked tc 
the purchase order requirements, wheher by WAFF or by the supplier. 
Rework instructions, QS required, shall he stated in block 18 of the RIR. 
This disposition shall be agreed upon by the supplier, and the contact 
shall be made through the Purchasing Department. This disposition 
requires a signature by Process Engineering, as we1 I as Quality Engineer- 
ing, indicating concurrence with the disposition. 

- 

scrap - 
This disposition shall be used when, in the estimation of the Quality and 
Process Engineers: (1) the materig1 cannot be reworked to the purchase 
order requirements, or does not justify the tims and expense of rework, 
and (2) the material has no other applications. The supplier shall be con 
tacted, via Purchasir,g, to obtain concurrence for scrap dispositiov>. Thi 
disposition requires a jignuture by Process Engineering, as wel l  as Qualit 
Engineering, indicatin,g concurrence w i th  the disposition. 

Other 

This disposition may be wed whenever the five dispositions defined above 
do not adequately define the desired processing/actions. When t h i s  dis- 
positisn i s  used, it shall bi? explained in block 28 of the RIR. This dispo- 
sition requires a signoture t'y Process Engineering, as well as Quality 
Engineering, indicating concurrence wi th  the disposition. 

- 

RIR Distribution Following Disposi :ioniqg 

Following Engineering dispositionin?, sufficient copies shal I be made from the 
muster and distrihuted by Qualify Erigineering to f i l l  the distribution establish 
establish . 5y Quotity Engineering. 

- 

Actions Required Following Distribution of the RIR 

The actions required following distribution of the RIR are stated below, heade 
as: (1) the department receiving the cgy,  cind (2) the type of disposition. 

-- 

Quality Engineering (All Dispositions) 

Quality Engineering shall review al l  RIR's and prepare Requests for Correctivi 
Action (RCA' s) as deemed necesxrry (see QMP No. 5-4). In addition, 
requests for "L" order shall be prepared and submitted to Purchasing when the 
RIR disposition requires that the material be returned to the siipplier. 
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-- 

5.5.2 Receiving Inspection 

5.5.2.1 Acceot, Conditionallv Acceotable, AcceDt for Restricted Use 

The In-Rocess lnspectrr a t  Receiving Inspection shall f i l l  out ACCEPT tags 
a d  apply b a l l  lot containers (see Attachment A for sample tag). The 
materlal shall then be released to Operations. 

5.5.2.2 Rework, Scrap 

The In-Process Inspector a t  Receiving Inspection shall fill oui REJECT tags anc 
apply hd a l l  lot containers (see Attachment A for sample tag). The material 
shall then be directed k the cognizant department for reworking or scrapping. 

5.5.3 Purchasing (All Dispositions) 

Purchasing shall: (1) tmnwni t al I Requests for Corrective Action submitted to 
Quality Engineering to the cognizant supplier; (2) process a l l  "L" orders 
submitted by Quality Engineering b assure that the material i s  returned to the 
supplier; (3) backcharge the suppliers as required; and (4) initiute, through tht 
supplier, replacement ot lots and material thot have been dispositioned as 
SCRAP. 

5.6 Receipt and Inspection of Purchased Tools and Gage: 

Tools and Gages shall be received by Receiving in  the some manner as 
described in paragraph 5.2.1, above. Receiving Inspection of the tools and 
gages shall he performed per the procedure established in QMP No. 9-2. 

5.7 Receipt and Inspection of FLrchased Fuel 

Fuel shall be received, inspected, and controlled in the same manner as 
stuted in  paragraphs 5. 1 through 5.5, with the following exceptions: 

1. Accountability shall perform the receiving function an& shall assign lot  
and ;ontainer numbers in a manner acceptable to Quality Engineering. 

Accountability shall store and control the fuel. This i s  necessary because 
of the hazards involved. 

2. 

NOTE: A l l  tags shall be applied by the In-Process Inspector to the innermost 
metal containers to assure that the tag wi l l  not become separlted 
from the material. 

Page 6 of 7 Form 59515 - -  
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5.8 Materials Unsuitable for Core Use 

All materials which are ordered for other than core use shall be tagged by 
In-Process Inspection w i t h  a NOT FOR CORE US€ b g  and released to the 
concerned department. 

5 . 9  Pre-Processing of Materials 

Materials requiring pre-proce:sing operations (cross-blending, sifting, etc. ) 
prior to combining with other raw moteria!s h a l l  be controlled through the 
pre-processing operations by the use of the standard tags (see Attachment A) 
and data recording forrns. 

---.- 
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CORE FUEL ELQ(FNT PROCESS AND IIATEIIAL QUAUFFICATION PROCFAIW 

INTRODUCTION 

PFocedures used t o  q U f 7  rau materials and procesnee f o r  
manufacturing h e 1  eltllltants shall be selected t o  provide the data 
necessary t o  assure a high yield of elnwnts which meet the product 
specification. The work rcopa will vary dapexsling upon material 
and process changes or product-requirement changes being evaluated. 
Thus, change8 having a -or effect an the product properties 
should be evaluated in detail, uhUe changes that would not 
significantly dter the product should not be studied. It a8 
the manufocturert8 responSibili\=,v t o  determine and perform the 
t e s t a  ? q u i d  t o  a e s m  satisfactory prod\rct neults. Qualification 
procedure guidelhes, based on current technology, fcr various 
prsc-nts and process chaugea are herein sumnarized. Specific 
tietsiled procedure8 f o r  material procummeats and process changes 
wiil be defined m work orders issued by Process Engineering. 

GRAFH'Z FIMII( 

2.1 Procwenent 

Haterial shall conform t o  Purchase Dspartamt, Specification 
30066-C. modified a8 required to meet changlng product 
requiranrents 3r t o  locate a supplier. 

2.2 guality hvaluation Teats 

Material quali ty evaluation shall include t h e  following: 

(A) 

(B) 

(C) 

MCO surveillance of the ranufacturer. 

Evaluation of a representative sample for confomance 
t o  Purcha8e Order requirements. 

Characterization studies of repreeentative samples fs 
infollrpation purposes. Spectographic analysis for 
contawman ts. 

(D) %el element processing t e s t a  t o  e8tablish manufacturing 
procedures for producing core quality elements. 

.I 
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Process batches of non-fueled and fueled elemants through 
the first ~ c h i n i n g  inspection operation concurrent d t h  
batches of 8pproved c o n  material. The objectives of 
theee tests will be: 

(A) To correlate processing characterist ics of new 
mterial uit i previously acceptable materials , and 

(B) To establish prozees procedures that w i l l  yield 
elements met ing specification requirements. 

Processing should be consistent with currart  manufacturing 
procedures or PrOcedumS t o  be uti l ized in fabricating 
e l e w n t s  with this material. 

The test program should provide the f o l l o d n g  data: 

(A) Processing characterist ica of new versus standazd 
mterial, i .a .  , dimensional data, density ana 
extnwion data v e r s u  binder content, 

F’uel eleaent conformance t o  ma.tx9.x inspection 
n q u i r e m a b ,  i.e., e d y  current, visual, gamma count, 
body leakage and hole location, 

Fuei eierant conforPPance t o  thermal expension anzl 
flexural strength requirements. 

(B) 

(C) 

If significant differences exist between standard and new 
materials, detailed tes t ing  t o  detelrnine e f fec ts  of these 
difference8 on elemsnt properties and performance shall 
be ps r fomd.  

3.0 CARsihy BUCK 

3 -1 Procurement 

Material shall conform t o  Purchaos 3epartrPerrt Specification 
3Wlt7-B except for acceptable deviations . 

- .  
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3.2 Q d i t y  Evaluation T e s t s  

Tests ahall include the following: 

(A) 

( 3 )  Spectrographic analysis for c o n t d m n t s  

(C) 

Evaluation of representative amplo for confomaQce 
t o  Purchase Order requirements. 

Fuel element processing 'teats t o  eetablirrh fabrication 
characterist ics 

3.3 Fuel Elmrent Process- 

process batches of non-fueled and/or haled e lswnta  
containing nen material through the f i r a t  
inspection operation together with e lmante  runufactwed 
from approved core materials t o  correlate proceseing 
characteristics of neu material d t h  prsvioudy acceptable 
material. I f  procesztiq andior quality e v d u t i a  t e s t s  
shou nraterial is significantly different frrm currently 
used material, detailed tests t o  ahow that vtcrid will 
yield e l e ~ e n t s  met ing product nquirerasnts IVS neces8arY. 

4.1 Procurements 

Raterial shall confonu t o  Purcham Deprrtrsnt Specification 
300504 except for accepted deviatioaa. 

4.2 Quality Evaluation Testa 

Testa shall include t h e  follodng: 

(A )  Evaluation of repreaenta'dve sanple(e) for  confo-:~ 
t o  purchase order requiraownts. Ikterpinaticin of 
uranium and density for h t c h  c d c u k t i m  pvpoees. 
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Process batches of fueled elements cmtaining new material 
together with sleatnts ryrnufactured frool approved core 
mtari.ls through the leacn inspection opelation. Correlate 
hpm%ton md processing data of the new procuremat with 
tha &mdud material. If significmt differences exist, 
porfom detailsd tests and the developaent effor ts  required 
t o  produce elements Ptating specification nquirsmsnts. 

oprrtins p r o c ~ ~ ~ e s  can be furtner processed ad submitted 
u core-cudidate ele~mnta. 

-t8 that hPVe -3 wOCeb88d and evalmted per Standad 

5.0 VARCun 

5.1 Proc-nt 

Haterirl ahall conform t o  Purchase Department Specification 
3001&-B except for  accepted deviations. 

5 02 g W t y  Evaluation Teats 

Taats ohall include the fdloxing: 

(A) 

(B) 

Evaluatiaa of representative maple( s) for confor-auce 
t o  gurcham order requirements. 

Fuel element processhq tests t o  establish coking 
values and sui tabi l i ty  of material for core elements. 

5.3 Rul Elemt  Processing 

Proceas batches of non-fuel elsnrents containing new material 
with O l S a b n t S  containing standard material through the first 
machining inspection operation. Determine coking values 

I 
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of new and skndard material  for batch CiLcUlption prpomr. 
Corelate i n 8 p c t i o n  and processfag dab of the new procunrsnt 
with the a tandud puterial .  If s ignif icant  differences exlet ,  
perfom d e t a e d  tests and developwrnt effort8 required t o  
produce elementb me t ing  specification r q u i m m n t s .  

6.1 Procuranrsat 

Material ohall conform t o  Fbrchase Department SpecificatLon 
30052 except for acceptable doriatione. 

6.2 Q d i t x  Evaluation Test8 

Tests shall include the  following: 

( A )  

(B) 

Evaluation of a repmwnta t ive  -10 for confonarnce 
t o  Purchase Order mqzxiremntr. 

The coating and evaluar.ion of fue l  eluabnts t o  establish 
eui tab i l i ty  of saterial for  con elements. 

6.3 Fuel Elemnt Processing 

Procesr leached fuel-bearing eleaEnt8 through the NbC 
coatin&Ko coat- and finel insp?ction operations. The 

use of this paterid is planned (one-step, BO=/O.D. , etc.). 
Regular core elements ,ilay be processed slow with test 
elements. Peading acceptance of the  material, sll elerants 
coated that m e t  core element inspectioa and test evaluation 
requirements shdl be cvnsidered core candidates. 

NbC coat- rUn(6) Uy be Of t,W for wfiich future 

Hydrogen corrosion t e a t  elements shall be Ha coated per 
standard AFF Procedure and evs lwted  pi- P.S. 294613. 

MCO and the Fuel Evaluation Group at WML. If elmats 
ACCeptMCe S h d l  be based On a evduat ion  Of IW8ldtS by 

. 
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manufactured with the new procurculaat e;zh&it poor comaion  
behavior, the following actior chill bo taken: 

( A j  

(B) 

(C) 

If the new material is not mapmmible for f.ilurs, 
it shall be released fer coco uw. 

Material deemd responsible for failure is subject 
t o  re3ection. 

Additional t e s t  batchen shJ1;L be proceo8ed i f  
additimal eriLuptian d~ta are required. 

7.1 Procummnt 

Haterial 8halJ. conform to Purcham Departmmt Specificatlea 
30095 except for acceptable deviations. 

7.2 Quality Evaluation Teats 

Testa sM1 include the following: 

(A) 

(a) 

EvaluatioaJ of a representative sample for conforounce 
t o  Purchase Order mquirupMts, 

me1 element processing and avtikuation t ea t s  t o  
establish su i tab i l i ty  of material for coating corn 
elements. 

7.3 Fuel Element Processing 

PmC88S N - S  coated fUel-be&Whg Ol~ment8 through the ?b 
coating operation using Ho (C0)b of t he  new procurapent. 
Regular production clement8 lpey be proceneed along with 
the teat elmmnte and submitted as core candidates if 
materiala prove mtisfactoxy. Perform the at,tandard 
final inspactLon operations on test eblPbnt8b Submit 
for  hydrogen corrosion tao t  evaluation (PS 294613) 
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Proc@&q data and t e n t  results aha33 be evaluated by 
UIGO -.ad the Fuel Evaluation Group at W L .  If e lamnts  
Mmf8ctured with the new pmcursmsnt e rh ib i t  poor 
ccmoaiai khador, the fo l lou iq  action ShJl be Wren: 

(A) If the new rraterisl is not rasponaibla fo r  failure 
it ehall be released for  coco uw. 

(B) & t o r i a l  deemed responsible far  fa i lure  is subject 
t o  rrjectian.  

(C) Additianal t e s t  elemants ahall be processed i f  
d d i t i c m a l  evaluation data am required. 

8 e 0  XATRIX FABRICATION QUALIFICATION 

8.1 &JliC.tiOll 

Pn-qurllf icatioa tests shall be conducted on process 
or equipmnt chenges that could d m f i c a n t l y  alter the  
q W t 7  Of. the fuel element matrix or the yield of 
8ccmptable eleaPsnts obtained. 

8.2 Qualification Tests 

T k  test work scope ahaU include processing a U t e d  
number of elements t o  propossd changes. The e f fec ts  of 
these chenges shall be evaluated. Elements that meet dll 
product ruquirsmenta mey be submitted as core condidates. 
Examples of t e s t s  that 

(1) 

(2) 

be required include: 

Processing t o  e8tabEsh fuel loadings or answer 
c h s m i s t ~  questions. 

Tests t o  check-out equiplhsnt modifications or new 
equipprent . 

(3) 

(4) 

Tests t o  check-out msterial and procedural changes. 

Teste t o  evaluate effects  of process deviation on 
PZ'OdUCt I'O8ld.t8. 

I. 



9 .o 

- 8 -  

LEACHING PROCESS QUALIFICATION 

9.1 AJJg.cat.i.c!z 

laboratory 

AFF Procedure 3051 
~ e v i s i o n  o 

Tests s h a l l  be cff.austed on leachiag procera, o r  equipmant 
changes that could signific.nt,ly cdter fie1 elernent quality. 

9.2 W f i c a t i o n  Test8 

The mrk scope sha3 incl-ude processing fuel-containing 
elements t o  proposed chan&ee and evaluating the effects  
of these changes on fuel. elenrent quality. The test 
elements shaJ.l be proceesed through the NbC coating and 
Mo coating operations. AU standard non-destructive 
inspection operatione shall be performed M the test 
elements. Coated eleme,ats shall be evaluated with 
hydrogen corrosion tests (P.S. 294613). Processing, 
inspection and corrosion t e a t  results shall be correlated 
wi th  results obtained on elements leached by approved 
procedures. Elements in the qualification batchea that 
meet a l l  product requirements lnay be submitted as corn 
candidates 

10.0 NIOBIUM CARBIDE COATING PROCESS QUALIFICATION 

10.7 Application 

Qualification teats shall be performed t o  evaluate effects 
7 f  coating process parameter or equipdent change6 t h a t  
cr\uld significantly affect  fuel  element q U t y  or th8 
yirld of acceptable core elenents. 

10.2 pual i fhat ion Tests 

Niobium carbide coating runs shall be macle with fuel- 
containing elements using proposed procssa, fixturing and/or 
equipnent changes. 
through t h ?  Ho coating operation. A l l  standard leaching, 
NbC coating and Mo coating inspection operations shall be 
performed and evaluated. 
include hydrogen corrosion testing per P.S. 291613. 

Coated element8 shall be proceased 

Fuel element evaluations shall 



AFF Procedure S o l  
Rsvirrion 0 

Re8dtS ahall be cormlatad with the corrosion test 
performance of otendard elementee. 
be adopted i f  result8 obtained. indicate the process will 
yield elslasnte meeting all p r d u c t  requirements. Elemsnts 
in the qualification runs t ha t  met a l l  product requirements 
l p q ~  be rmbraitted as core candidates. 

Proposed changes can 

11.0 PIDUBDENIM COATING PROCESS QUALIFICATICN 

U. 1 P-pplication 

C W f i c a t i o n  tests shal l  be perfomed t o  evaluate effects  
of coating process parameter, equipmant and/or product 
requirement changes that could significant& affect fuel- 
element qurrllty or  the yield af acceptsbfe core elarents. 

ll .2 Qualification Tests 

Process standard NbC O.D. coated and/or NbC one-step 
coated fuel containing elaments with proposed Mo coating 
process changes. Procesa ntandau-d NbC coated fuel 
containing elenrents f m i t h e  saw O.D. and/or cne-s%ep 
coating rune per etandarci AFF Procedures. Perform standard 
inspect im operations for NbC coated md Mo coated elements 
Ferfom hydrogen corrosion t e a t s  (P.S. 294613) on elements 
coated vith the proposed Mo coat- operation and the 
etandaxl operation. Revien processing data, non-destructire 
test remilts axid hydrogen corrosion test results. Proposed 
changes can be adopted i f  results indicate proposed process 
change8 will produce elements meeting product requirements. 

Q d i f i c a t i o n  run fid-elements that met a l l  product 
requirements laay be submitted as core candidates. 

I . ., .-- .. . 
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Westinghouse Electric Corporation 

Astronuclear Laboratory 
P .  i;. Box 10564 

?itt¶burgh, Pa. 15236 
(Fed. Ident . Code KO. 1466?! 

PURC'HASEYG DEPART!E?E S E C  IFTCATION 300464 July 19, 1967 
(!lot f o r  Publication) 

1. 

2. 

3. 

This specification covers t h e  requirenents for  secondary graFhite flour of 
high purity,  high density, and high degree of isotromr, designated as follows: 

PDS Spec 
De simat ion Dzscription 

30046-1 Isotropic, secondary graphite flour 

APPLICEE DOCTJT8NTS : None 

REQ.JIRE:.E?.ITS 

321 

3.2 

PRiMARY RAY YATSRIALS 

3.1.1 
milled in to  suitable par t ic les  and f lour  sha l l  be used. 

3.1.2 
par t ic les  of bection 3.1.1. 

PROCESS OP STOCK 

3.2.1 
suitable shape (called stock) Rot exceeding 50 sq. ii:. i n  cross sectional 
area. 

Isotropic, delayed petroleum ccke which has been calcined and 

A su i tab le  coa l  tar  p i t ch  shall  be used as a binder for the 

A mixture of the materials of Section 3.1 s h a l l  be extruded in to  

3.2.2 
tmperature based upon the manufacturers standwd procedure for %enperatwe 
de t e m i r a  t ion. 

3.2.3 The stock shall be subjected t o  one bpregnation with coal tar  
pitch or tar a t  any suitable point i n  the process before f i n a l  graphiti- 
zat ion. 

The stock s h a l l  be tenpelatme processed t o  a ninimrun 27C3OC f i n a l  

3.2.4 The stock sha l l  then be ground in to  secorIlzry graphite flour. 

Printed in TJ.2.A. 
POF/cas 

PDS-30046-C 
Page 1 of 12 Pages 
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E 3.3  ,'TOCf( PT3r",TI5,e 

3.3.1 The s iock,af ter  f i r d  q rqh i t i za t ion ,  s h l i  have a minhm hulk 
der.si::- of 1.65 qr/cc WheC ZeS'ed as SFecifiad i-n Sections 4.b.5 and 
4.5.3. 

L 

i 
c 

3.4-1.1 Far tkle  size dis t r ibut ion:  'dher, tested according to 
5ectio.or.s i . 4 . L  and 4 .5 .L ,  the distributiori of p r t i c l e  s i zes  
s h a l l  he az follows: 

0 
e-2 
4-6 
13 -17 
19-23 ' 

10-U 
7- l i  

34-3e 
--e -- neccssar:; :c Slend sFecifLc sieve iractions to  achieve t h i s  
d i s t r i h t f  on, s JFF l i e r  m s t  s - i k i t  Frocedure i n  h i i t k g  for 
hrchaser  aFFroval. 

7.4.1.2 The sec3nuaz-y qraFhi%e puder sf.;sli be isotropic  as 
deroxt ra ted  ir, the follok-5r.g rrarrer: I) FhoobncicrograFCc -Tf 
saT.Fl-es corfoxrkg to Sec'5or.s 4.L.i and L.5.4 shall. reserhle 
-x!!Yci: A. An exac'.Fle of unzcce;takle xt-erial is F&.ihtt P. 
2) The average of :Free decer.%nations of t h e  crystailographic 
ir.;erlay-er sFacir.g s?.all %e Set-eer, 3.361 and 3.363 A.  ATFle 
selection and tecksiqxes ezrlo: w x s t  conform to Sec t lo is  4A.2 
azd i.5.4. 

,.. 

3.4.1.3 The xoisLxre c0nter.t as detemined 5y weight loss at 
l l O ° C  s k a l l  not exceed C.2 welght d.  

3.L.1.4 T t e  avcage of L specific s i r face  area neas'we-ents shfl 
be t-eydeen 4.C and 6.C ; n 2 / ~ .  ?amamy.:e selection and t h e  techniques 
a F l O Q e d  -us% confor. t o  Sectiozs l . L . 3  and 1.5.11. 



3.1.2 Shemieal RPpezties: \*or. tested according to Sectior.s l .h.5 am 
I.5.4, the flour s h a l l  confom. to  the following l i s t i n g  of average L ~ p r i t y  
naximrpns. 

Ash . 300 F f r I  
Iron 100 ppr- 
Silicon 150 ppr. 
Boron 3 F P  

I. QUALZY ASSURLNCE 

4.1 

4.2 

lc-3 

1.1.1 Pater ia l  covereti by t h i s  spcLfication is subject 50 source 
s-meillance k- a Westinghouse 2eFresen+a;ive. This FAY ixclude sin- 
veillance of tke F r d i c t  ar,d of the rar.&ct’uerls s?ste.s, Froceds-es, 
and facilities which relate tc nillir.g, test’ng, aTd ~ s p c t i o r .  of t k . 3  
material. 
tc i l l u s t r a t e  cmpliance w i t h  all requireriezts of this spxificar.2oz. 

4-1.2 Haterial accepted by :he prc?.aser’s inspecter a t  :ke place of 
!%amfacture whrch is later fo?md to contais LzqxrTect5ons zot de5ec:ed 
a t  the placcr --J mamfacture, or wkict sdbsequer.t tests or ar,alpis 
S ~ O U  to  be ,.ot in  accordm-ce wi:t t h i s  spc i f i ca t lon ,  is subject :O 

rejection within days after receiFt of tke q i i l i f i c a t l o n  drr. .  

4.1.3 To asswe irr.Fla?entat%on of Sec-bn &,1.1 s?lllreilliicce, tke 
manufacturer shall give t h e  Purchaser 3 dap’ notice of tke ’%gim*.z 
of Rill ing operations, 

X~!SI”~?r  WAI.rrY 

The m u f a c t u r e r  shfl perfcm tests and S ~ F F ~ F  data as recbired 

>?o change shall ?x r a d t  is tbe quafi;~ of saccesslve ship.ents cf 
material furnished under th i f  s p c i f i c a t i o n  ultt?out firs; ok’ainlng 
Lhe approval of the Purchaser. 

C:X LIFTCAT 10% SA !PES 

1.3.1 Mor to stdpnent of eack 25,000 15. lot, the ranufacturer &ail 
furnish the Purckser with oce S5-gallon dra contalnizg a rrt~reser.*.~t:vz 
sa-ple of the lot, 
accor.p.y the dtucn. 
sacples of equal s i ze  taken frm. the strean as it fi l ls  eact drm i n  tke 
lot, A sayple s h a l l  be taka? when each d r x .  i n  the Froductior. lo t  is 
a ~ m f i m a t e l y  1/3 full. Tbe grab sa..FleeS shall be sized so t h a t  all :he 
s,.~ples fnm t k t  l o t  occqy  &tween kaE and two-ttirds of :.he (55-gallon) 
quelif ication sar.ple d r m  . 

One of the ccpies of the Sectior. 1.6 r e p =  shall 
The represen’,r--tLve sixcrle sha l l  5e zade up of grab 

4.3.2 The Yanufacturer shall hold tke lot represented k? the  le 
described i n  1.3.1 u n t i l  notified Sg the hrckiaser as to  its disFosition 
or for a raxirmn of 180 days after receipt of the qx-ilification drm. 



4.4 WYSICAL AG9 C E X I C A L  At!ALYSiS 

1.4.1 PZlozaFAcrcgraFh5 of appropriate pcirticulate szmples shall be 
produced b~ the FFOC&U~C! outlined in Thmc!ure I of the appendix. 

ir.1.2 InterlaFer spacings of aFpmwlate particulate simples shall be 
detero-ined by :he proc.d.ue ou';l.ined i n  Rcrc&ye 11 of the appendix. 

4.1.3 Specific surface area of scconc!ary grapr4te flour which has a 
particle size dis:ri?x*;.on reynsen+at ive of t he  lot shall be detemined 
by the 57  method u s b g  nitrogtri aksorked ai. 77% 

1.1.4 F b t A i k  :;Ize distri?d:ion tbll te deter&.& by successiveiy 
sieving a 50-gra: sarsple tlrxouqh the series of Tyler standard series 
sieves l i s t e d  i n  3.4.1.1. 

L4.5 Fuik density stall ?x detem-ked by Procedure 11: of the appendix. 

L4.2 SFecific resis'ace neasurenents shall he nade b,v Procedure IV of 
:he aFpendix. 

4.1.? C t d c a l  Propertie: : 
suitabk: igniting, and re-weigking a sanple of appapr i a t e  ueight, Imc, 
silicon, ;t?d Soron s h a l l  be detemined by %he d s s i o n  spectroscopy 0:' 
ar. asted sa7Fle or by net c h c i c a l  analpis, In t i t h e r  case, t h e  vendor 
shall sdxit a cop:.- of h i s  Frocexhre to  the Purchaser f o r  ayproval. 

Ash corLent s h a l l  be detemined by weighing, 

4.5 SA'PLB;~ PTA": 

1.5.1 Specimens for Fhota9iCrOgraphS: For the FkOtOrGiCX'OgraFhS specif5ed 
i? Section 3.4+1.2, a t  least 3 sa?Fles representative of the  powder l o t  
s k a l l  5e taken for zo*ia:b.g, 

4.5.2 Specbens f o r  interlayer spacing deteminations: For the rceasure- 
rnents required i n  Sec5or. 3.42.2, a t  least 3 p d e r  sanples representing 
:he lot shall be nounted for andps i s ,  

4.5.3 Stock density and anisotropy specimens: 
(parallel t o  extrusion and FerFendicuhr to extrusion) s h a l l  be cut  from 
a n ickm of 100 pieces of stock per 25,oOepaund lot  (total 200 samples), 
first for density iis specified i n  Section 3.3.1 and then for a:iisotmpy 
as s p c i f i e d  5-2 Section 3.3.2. 

1.5.4 I.& Size: 
for Fmcessing or vocessed wder essentially the same condi tbns of ram- 
factrrre ard tim. The t e s t s  required ir. Section 3.4 shall be made on 
represen+Yative saqples of t h e  material i n  the qualification drum. 

One sample Lt each direction 

A lot  shall consist of a &m of 25,000 pouads prepared 

PDS-3W6-C 
?age 4 



L.6 !?EWES: The Mamfacturer shl l  r'urnish five copies of the certified 
test ruprt showing the results of the tesrs specifid in  S e c t i ~ n s  3.3 and 
3.&, and bearing a s*a+-.w-ent t k a t  the material confanns to the rsquinntnts 
of this spcification. The report shall show the Furc.hase Order Nwaber; 
Spe:ifTcation 3naber including dash nmber; b t  ar?d Dna3 Serial WIElbers; 
2ate of Test; Kame of F!ixufacturer. 

5 .  PItOPARATIOY P. I I S L i R Y  

5.1 PACKIXG: The Raterials shall be shipped in 55-gallon s t e e l d r s n s  which 
are clean, plastic-&.&, and sealed. 

5.2 Y??XIRG: Zach drsrr s k i l l  be ~lainly narkad ui:h the Avchase OrOer 
Buther; ?!am of Manufacturer; Y!?ufacturer's Iot !!umber; Dnan Serial ?!umber; 
F9 Specitication 300& (and revision letter); Gross, Tare, and N e t  Weight. 

.: 
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PROEDlEE I 

PEPARATION OF PHCYl'O!fICROCRAF'HS 

The fouaWing prpcedure shall be follawed in Froducing photomicmgra~hs 
for Section 3,4.1,2: 

bunt a graphite flour sample usirg a su i tab le  mounting material. 
f t  is sqgested that e i the r  3/4-or 1-kch d h n e t e r  ~ 3 . p  be 
used and enough powder to fill a b u t  0.l-inch depth be n?oUnted. 

Ehcusta to less than 26 inches of nereury befare curine;.. Cure 
at suitable conditions for the mounting nater ia l .  

Grind the mount flat radialkv, cutt.ing tirrough the  layer of- 
graphite puder. 
s i l icon  carbide paper. 

Polish to a ScraLch-free scrface, A suggested procedure is as 
follaws: 
30 grams Linde B i n  200 nill i l i ters of 3% chranic acid. 'Jse 
a fast wheel and mediw. pressure. ( 2 )  f i n a l  polish 011 nicro  
cloth, using jewelers rouge (30 grams jewelers rouge ir i  250 
m i l l i l i t e r s  of 3% chromic acid). Use a fas: uheel w i t h  medim 
pressure. (3) Over-polishing tends to round particles;  onlF 
a short polishing time is necessary. 

Photograph a t  least 3 representative ~ O U F S  of rnount particles 
on 4" x 5" or larger paper at 2001 magnification. 

A suggested grindixg nediwn is 600 g r i t  

(1) rough polish OR silk cloth using a slurry of 

PDS-30016-C 
Page 6 







. 

DETEPMI!ATIOH OF CRYS"ALIIX;RAPHIC ZNTERulER SPACINO 

c 

The foUnwing procedure shall be followed in obtain- data and calcnrktin# 
she interlayer spacing for action 3.4.1.2: 

(4 - le R8mration 

(1) Use a graphite sample uhich is rupres~tative of the lot 
of naterial in particle size distributian. 

(2) Use chemically pue NaCl which has been acreend through 
200, o? 325 mesh screens. 

(3) ?A%lce an intinate nixtun, of 20 W/O kc1 with 80 W/O 
graphite sample. 

(4) Mount an awm-te 1-m thick x l5-m NaCl-graphIte 
sample on a suitable holder. It is suggested that Fisher= 
Littnan glass nicro slides with 0.W inch well (Fisher 
!!0. 12-550) be usad. In this case the wel l  should be 
filled. 
of collodion (a5 alcohol) in panty1 acetate. 

A suggested mounting adhesive i8 a 2(% solution 

(b) h t a  Collection 

(1) Copper KK radiation shall be used. 

(2) The X-ray diffraction pattern shall be detennined over the 
range 53" to 570 (29) using the following settings of an 
appropriate diffractmeter: 

I. Conioneter speed - 1/10 (20)/min. 

1:. Chart Speed - 1 i n / m i n .  or 2.5 cm/min. 

The tube voltage and current settings are adjusted 
to attain the highest peak-b-background ratio consistent 
with kewing both peaks (004 of carbon anb 222 of 11aCl) 
on the chart. Slits should be adjustad to attain good 
resolution but the peak intensities Should be near full 
chart width. Tima constent slmuld be adjusted to give 
a ralativekv smooth curve but be consistant with the 
accepted good practice of keeping it less than half 
the time-wfdth of the receiving slit. 

(c) hta Interpretation 

(1) The angular position of each peak (004 of carbon and 222 
of KaCl) shall be interpreted as the mid-point of the peak 
width at hall peak height. 

1 

I . .. . . . . . 

PDS-30045-c 
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'2) The rmple tunyerature shall be recorded and the true 
anp:hr position of the HaCl 222 peak be determined at that 
canpera me ua sodim chloride lattice constant of 
2,8200 fi at 25*C ?? 1 with a coefficient of therm1 expansion 
of I.02 x 10-5pc. 

(3) The absolute angular pale position of the carbon oob peak 
shall be corrected ~ J T  the amount of error indicated in 2. 

( I )  The interlayer spacing of carbon at sanple temperature shl l  
be calculated !'ran the peak position detemined in using 
B r a g ~ ~ s  k w  and a weighted copper K j. wave 
coefficient of thema1 expansion of' 28.2 x 

(1) \d.lker, P. L, McKinstxy, H. A., and Pustinger, J.V., I. & E. Chen., 
3 8 1651-58 (1954) 

PDs130046-C 
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The fpcllowing procedure shall be used for datemination of bulk density 
for Section 3.3.1: 

fa) k D l e  

Tbe material shall be cut into a circular or rectanguLrr cl'oss- 
section not smaller than 2 cm in the minor dimension and not 
shorter than 6.5 x the major cross-section dimension. Sides 
and ends m u s t  be essentially p a l l e l  with no cutting flaw to 
exceed 3% of the amollest dimension in depth. T h i s  sample 
should a h  be used fo? the determination of speclfic resistance 
in accordance with tmcedwe IV. 

(b) Density Determination 

The croszwectional dimensions and length shall be measumd to 
the nearest 0.01 cm. The weight shall be determined to the 
nearest 0.01 gram. The density i s  determined by dividing the 
weight Q the volune of the sample. 

I. . .. - r .  . . 

PDs130046-C 
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DYI'ERMIIIATION OF SWCIFIC RESISTANCCE 

The following procedure sha l l  be used for detennfnation of s ~ e c i f i c  resistance 
for Section 3.3.2: 

Ssmple 

The material shall be c i t  into a circular or rectangular cross- 
section not smaller than 2 cm In the minor dlnataion and not 
shorter than 6.5 x the ffajor cross-sactionel dimenaion. Sides 
and ends Rust be essentially parallel with no cutting f l a w  to 
exceed 3% of the  smallest dimension i n  depth. 

Suecific Resistance 

A suitable direct  current shall be passed through the long 
dimension of the sanple. The potential drop over a measured 
length of sample shall be detetrmfned with lnjnimel current flow 
through the potential probes and with neither probe closer than 
three cen the ta r s  to  a current contact as measured along the 
length of the saraple. The s p c i f i c  resistance is calculated 
as follows: 

S.R. = specffic resistance, o h  - cm 
E = potential drop, volts 
c = cross-sectional area, en2 
I = current, amps 
L = length between voltage probes, cm 



c t r i c  Corporation 

DeceEber L, 1% 
(!Io$ f o r  Publication) 

1. 

2. 

3. 

SCOFZ 

This specification covers t he  requirements for high-Furit:? carbon black, 
designated as follows: 

P D Spec 
Desimation 

30047-1 

APPLICARLZ DOCUNENTS : None 

REQuIR3mrTs 

Description 

Eigh-purity carbon black made fro7 
natural gas by the  mediun t hem21  (Y?) 
process 

3.1 PROCESS: 
m e d i m  thermal (MT) process. 

3.2 CIiEMICAL PROPERTIES: The chcTicai composition of the naterial sha l l  
not exceed t h e  following impuriCy limits: 

The carbon black s h a l l  be nade f r o 3  n a t u r a l  gas by the 

Impurity Limit, rpm 

Ash 
Iron 
Si l icon 
Boron 

2300 
100 
500 
1 

3.3 .;’HYSICAL PROIYRTEZS 

3.3.1 P a r t i c l e  Size: Not more than 0.10:: by weight of t h e  t e s t t d  
sample s h a l l  remain or. t h e  screen of a U.S. Standard Sieve No. 325 
(44 microns) . 
3.3.2 P a r t i c l e  3ensity: The p a r t i c l e  densi ty  s h a l l  be 1.85 0.10 ,&cc. 

3.3.3 Noisture ConLent: The moisture content s h a l l  not exceed 0.5s 
of the  i n i t i a l  sample weight. 

Printed i n  U.S.A. 

. .  
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3.3.4 High-Density Inclusions: A one-kg sample of the material ahall 
contain no more than 25 high-density inclusions. Of these 25 permissible, 
no more than ten map be larger  than 0.OrO-inch diameter. 

4. CUALITY t\s3mrrcs 
4.1 

4.2 

SOURCE SURVEI UAlm 

4.1.1 Material covered by t h i s  specif icat ion is subject  t o  source 
surveillance a qzal i ty  representative of the  purchaser. Thia may 
include surveillance of the product and of the  manufacturer's systems, 
Frocedures, and f a c i l i t i e s  which r e l a t e  t o  the  nanufacture and inspection 
of' t h i s  material. The xlanufacturer s h a l l  perform t e s t s  and supply data  
a t  no ex t ra  cost, as required t o  i l l u s t r a t e  compliance w i l l  all require- 
ments of t h i s  specification. 

4.1.2 Xater ia l  accepted by the  FurChaSeF'S inspector a t  the  place of 
nanufacture which i s  l a t e r  found t o  mnta in  inperfections not c'etected 
a t  the place of manufacture, or which subsequent tests o r  analysis  show 
to  be not in  accordance wi th  this specification, i s  subject t o  re ject ion,  

COtBISTZKT CUALITY: Ho change s h a l l  be made i n  the  qua l i ty  of succes- 
s ive  s h i p e n t s  of material furnished under t h i s  specif icat ion without f i r s t  
obtaining the approval of t he  purchaser. 

4.3 CUA LIFIC AT I O N  

4.3.1 Rior t o  shipnent of each lo t ,  the  manufacturer s h a l l  furnish 
the  FuFChaSeF w i t h  twenty !%pound bags of material taken a t  randm 
fro3 a gro.Jp of EO which const i tute  a series of bags consecu+,ively 
f i l l e d  during a production run. 
by the %es t  report referenced i n  Section 4.5, and ident i fying the bags 
with the l o t  number assigned to  the 80-bag group. 

4.3.2 The manufacturer skiiAl hold the  remaining 60 bags of the group 
u n t i l  no t i f ied  by the purchaser as t o  i t s  disposition. 

The 20-bag sample s h a l l  be acampanied 

4.3.3 Notification of disposition s h a l l  he as follows: 

L.3.3.1 if the  materials co:rfonns t o  Section 3, t h e  60 remaining 
bags s h a l l  be released for shipnent t o  t h e  purchaser. 

! 

4.3.3.2 If the  material does not conform t o  Section 3, the  60 
bags,remaining shaU be released for manufacturer's other Gisposi- 
tion, 

P I) 3 300474 
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4.4 TJSTlXG 

4.4.1 Test procedures and sampling sha l l  be designated br t h e  F;;lrchaser 
a t  t h e  of invi ta t ion fo r  bids. 

4.1.2 The Impurity content sha l l  be detennined by emission spectro- 
scopy or  other equivalent methods. 

4.5 .LE~'ORTS: The manufacczuler sha l l  furnish five copies of a cer t i f ied test 
report showing the r*esults of the t e s t s  specified i n  Section 44 ,  and bearing 
a statement that  t he  material confonr,s t o  t he  requirements of t h i s  speclfica- 
tien. The report s h a l l  show the Furchase Order Number: 'pecificaticn Ltz?zber, 
including dash number: lest Identification Number: Data of Test: Kame of 
Kamfactwer. 

5 .  PREPAUTION FOR DELrvERY 

5.1 PACKAGING 

5.1.1 A l l  shipping containers shall be of the coistrxe-resistark type. 

5.1.2 Each bag shal l  contain not less than 5C pounds of carbon black. 

Each bag shall be plainly marked with the Purchase Crder 5.2 XARXEJC: 
Number; Manufacturer s Lot Number; FDS 3K47 (including revision l e t t e r )  : 
arx? Mane of Manufacturer. 

. ... 
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Uestinghoust 3 l ec t r i c  Corporation 
A stronuc lear Labrato- 

P. 0. 3ox 108& 
ttsburgh, Pa. 16236 

I. 
I. 

;dent. Code No. lJ&33) 

1. 

2. 

3. 

December t ,  1% 

SCOPE 

This  specification corers the reauimments for furfuryl-alcohol resin, 
dasigna2ed 2s follows: 

kscr i p  t ioc 

P a r t i a l l y  polper ized  furfurpl-alcohol 
r a s h  

FzqUIRz Zi3 

3.1 F2GC3Sd- This naterial shall be nadt from fur-1 alcohol. 

3.2 CL3!L";L='YSS: A 1 1  handling, F?ocesshg, and packaging shall be adequately 
controlled t o  prevent contaninatior. of the  naterial. 
comFosAds, or bomn-contaminated equipnent shall not be u s 4  in processing 
%his ater ia l .  

Boron, bomn-containing 

3.3 cmr1C.L HIYSXCAL P2cPrnIZs:  

3.3.1 Impurities: 

3.3.2 %sin Solids: 

3.3.3 l'iscosity: 

The r a s h  shall cor?tain less than two p p  boron. 

The resin-solids con tmt  shall be 5/$ 2 23. 

The viscosity shall be 259 cps 2 1% at. 25OC. 

3.3.1 Acidi+Yy: The pH of the  r e s u  shall be f ive  t o  six. 

3.3.5 Reactivity: 
r.:.nutes as calcculated fran three determination+ gith a Sunsnine Gel 
'fime Xebx-. 

The average gel time at 135°C shall be 5.0 t o  6.5 

.+i..ted in U.S.A. P D S 30048-8 
Page 1 of 3 Pages . 



I .  CC'ALITY ASSURANCE 

4.1 SCURCZ SURVEILtANCE 

4.1.1 l iator~8lcovared by this specification is subject t o  source sur- 
veillance by 8 gual"+g representative of the purchaser, This w i i l  in- 
clude surveillance of the product and of the w u f a c t u r t r ' s  systems, 
Frocadurer, ud fmil'ties which relate to  the m u f a c t u r e  and inspCtiOn 
of this p.teri.1. The manufacturer shall mrfom test: and sup~.F1;.- data 
at  no extra cost, as required to i l l u s t r a t e  cmFlianct with a l l  repire- 
xents of this specification. 

4.1.2 !faterial accepted by the purchaser's inspector at the place of 
mmfacture which is later found to contain iq3rfections not detect,& 
at t he  place of CUZLUfacture, or uhich subsequent tests or ana lp i s  
show t o  be not i n  accordance with t h i s  specification, is suk,:ect to 
re.iection. 

4.2 CO?:SIS7S? QUALITY: !Io change shall be made in tne quality 0:' succes- 
skie shi-ats of mterial ,Curnished under t h i s  sycif icat ion without rirst 
obtaining %he approval of the pmc.haser. 

1.3 

1.1, 

4.5 

P * T  ,UI\JFICATI~% SAHPLE 

4.3.1 Prior to shipllent 0:' aa tc r i a l  r ' m  a Froduction lot, the  m u -  
:'acturer shll  ?'urnisti to the purchaser a five-gallon sample represent- 
a t i r e  of the lat. 
6.3.2 U n t i l  noti-'ied by the purchaser as t o  t h e  dis;?l;sition of the  re- 
maining raterial frm t h e  lot, t h e  manufacturer shall naintain t he  
material at tQaperatures i n  t h e  range IG65OF. 

4.3.3 If partial shipnent is nade frcn a lot, further s h i p n t s  fm 
thzzt lot must be completed before sh ipen t  frm another i o t  is bp.. 

TSTS 

4.h.i 
Section 3.3 shall be subzitted for the Furchaser's written aFFrovai. 

4.4.2 Reactivity: 
1.0 grama of mpleic anhydride t o  30.0 gra% of resin. 

A l l  test procedures to Fro-re confoonanze to the requirements of 

The resin shall be catalyzed by the addition of 

1.6 AZFOiZTS: 
test report shouing thu results of the tests specif'ied in 3c:ion 4.4; and 
bearing a s+,atement that the mtc r i a f  confons t o  the requirements o f  this 

The w,::facturer shall furnish five copies of a certif ied 



specification. The reprt shall show the hrchasc Order Nwnber; Specification 
?!la;tber, including dash number; Test idea.',ification Kuaber; Da%e of Test; 
Ihrie of :.!anltfac xrer . 

5.  Pi?FPmxG!: FOB 32w'rn.Y 

5.1 FA%I?IG: "he material shall be packed in clean, tigh: 5S-gallO~ druuu, 

5.2 W . K ! ! G :  Each d m  snall be rlainly -ked with the Pm.hse Order 
Huber; ?!am an& 2rade of '4a:erial; Eane of :-Eanufacturtr; :.fanufacturer*s 
Lo: timber; h x ~  serial !!uuber; PIIS 30012! (includiq revision 
Cross,Tzre, and ::e: ;.leigh;h=. 

letter); 

1 

t 



P i l e  No. 
I 

p D sP.C 513- Rev C 

1 wsstlnghowa ElsGtrlc Carporation 

1. This specificetlm covers hi& purity maleic anhydride. 

2. No change s h a l l  be made i n  the quality, peckaging or .bbU.q of successive ehip- 
ments of msterlal furnished under this speclflcatiaa vithaut flret obtaining the 
approval of the purchaser. 

t4mvpACruRE 

3.  I W K W A m :  Material a h a l l  be of uniform quality 1% crystaLllne atatc,  free frm 
forel@ matter and discoloration. Materiel may be In the fom. of pcrwder or fused 
brlguettes. 
CEEKxw moPERrlEs m TESTS 
4. CCMWGITION: 

W c i c  Anhydride Cantent, $, Min 
Ash Content, pp6, (by weight) 2 .  
Moieture Content, $, max {by weight) 

99.5 

0.2 

PiTrSICAL PROPERTIES Am TESTS 

5. COLXR OF MOU'EM SAHPIX: R o t  greeter than 'Lo (Hszen) . 
6. SOLJDSPXCATIOII X23Z:  

SpORAcE 

7. Tp1pERATvRF! AIVD BUHIDITY: 

8. 
e t i l l  meet the requirements of this epecif! cation. 

S b d l  bc i n  mgc 52 to 3( C (125.6 t o  l a . 2  P> inchleive. 

S t o r e  ehali be in  a dry cnvircarcnt at a tempreture 
belm 32.2 c (yo ?). 

STORACE LIFE: After prolaaged sto- per Sectlcn 7, 'the d e l c  anhydride shall 

CERTXFICATI[ON 

9. 
copies of a certified t e s t  reprt certiffl-ng that a representative seaple of each Lot 

TEST REPORTS: - W:th each shipdent the aupplier shal l  ~ l r h  to  the purchaser 3 

of materiel wed confoxme t o  the 

PACKING AND MARKlloG 

zeequir&ents of t h i s  t3peclfIc8tlar. 

&hipped in cleon, sc8led ccntrinerr .(rcaX v e l a t  9 pounds, 
dnd cruppller. 

11. HARKING: 
ehall be plainly labeled rn two Sides ae follows: 
Anhydride, P D Spec 513oaRB Rev C ;  
Gross, Tare, Net WeI@t; Manufacturer's Lrli NG. ; Mamfacturer's Heme 

Each carton (package of m e  or more cgntainere per SectIan 10 o shipped) 
putchase otdc 

Minlmuar Per Cent Cmtmt o?' 

Prlntta in U.S.A. - 1 -  P D Spec 5 1 3 W  Rev C 

. .  . _ -  
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PL!RCFASS:G DEPAT!EfF SECIFICA?IO!? 3050-E 
( 1 :o t for Publica tion 1 

.?stronuclear Laboratory 
P. G. 'jox 1086L 

Pittsbxgh, Pa. 15236 
(Fed. Ident. Code No. U683l 

March 1,* 1967 

1. SCQE 

This specification covers the reqlirernents for  pSFolptic-carbon-coted 
uranim dicarbide (3C2) part ic les ,  designated as follows: 

F3 Spec. Desiunatfon 

ms 30050-l 
Description 

emcoa ted  UCp fuel beads for elements 
(b specified U migration test+, immigrated 
coating thickness E-1.40eW be e t  least 
f ive  cicrons) 

Saae a3 -1, except 
( . . .at least 12 microns ) 

2. APFLICA5L5 3oc3?ETS 

The follriwing docaents ,  of the issue i n  effecc on the date  of inv i ta t ion  
fo r  kids, s h a l l  f o r .  a part of ;?is s p c i f i c a t i o n  to  the Urtent specified 
herein: 

);.andbook of Federal i2egula;ions, Y S A X  Division of Constructio3 
and Suppav, Traffic I.;anaganec t Section, ?lashington, D . C 
I:Uclear Safety Guide, TID 7016 USAX Technical InformaSion 
Service "%tension, Oak Ridge, Tennessee. 
ASTN 511 
1:. I!. Gill, R. F. Ralpt, and 3. ?!. Anstrong, Analgt. Chm. Vole So 

Spcctrophotmetr ic  ;)c:emination of 3 with 1-(209gFid?lazo) - 2 T:aFhthOl 

r.LLr, 1958. 

l?% - 1792, 1958. 

PBS 30050-6 
Page 1 of 30 Pages 



3. ” E Q U I R F N E N T S  

3.1 CAUTIONARY PROCEDURE FOR RADIOACTIVE MATERIALS: In conformance u i th  
t h e  pertinent regulations l i s t e d  in the  applicable documents, (1) mrk 
with uranim-cont&- particles sha l l  be controlled t o  prevezt ingestior, 
of radioactive materials and over-exposure t o  radiation; (2) cr i t ica l i t3 -  
hazards associated with enriched fue l  shall. be evaluated and controlled; 
and (3~’shipnents  s h a l l  be packaged t o  assure nuclear safety and prevent 
contamination. 

3.2 MANUFAT 

, 

3.2.1 Process: UC2, fully enriched t o  t h e  93.15 2 0.15% level, 
s h a l l  be manufactured in to  spherical particles, and t h e  particles 
shall be ccated with a carbon coating deposited by a pyrolytic 
process. 

3.2.2 Raw Material: To assure conformance with t h e  enrichment 
requirement of Section 3.4.1, it s h a l l  be the  manufacturer’s 
responsibility t o  ascertain the va l id i ty  of t h e  AEC isotopic 
analyses for the  zau material used f o r  manufacturing these 
particles. 
t he  t o t a l  quantity of contained uranium required 
particles t o  be delivered. 

The pxrchase order will specify in ksograms !kg) 
t h e  coated 

3.3 C U A L I F I 2 A T I O N  

3.3.1 Feasibility: To enable t h e  purchase. t o  evaluate the  
capability of t h e  manufacturer t o  meet t h i s  specification ui th  
the  quantities of material and t h e  schedules specified in the  
purchase order, t h e  manufacturer s h a l l  submit a f e a s i b i l i t y  report 
re la t ing h i s  equipnent and processes with t h e  quality and quantity 
of material (and the  delivery schedules) specified in t h i s  spec- 
i f i ca t ion  and t h e  purchase order, and showkg h i s  capab3lit.y f o r  
meeting all. necessary precautions for handling these radioactive 
materials . 
3.3.2 Process: To enable the  purchaser t o  establish t h e  mechanical 
i n t eg r i ty  of t h e  coated particles in the  purchaser’s processes, 
t he  manufacturer shall submit a qualificatior, sample of  coated UC2 
particles. Details of t h e  ‘ampling, accompanying analyses, ar.d 
res t r ic t ions on 2roduction before and after submission of t h e  
sample are specified in Section 4.3. 

PDS 30050-E 
Page 2 
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3.3.3 Test Procedures: The manufactmer s h a l l  submit, for  the 
written approval of t he  purchaser, proposed detailed testirig 
procedures for a l l  properties requiring detenni?,ttion. 
is not required fo r  applicable ASTM procedures, o r  for those 
detailed in t h e  Appendix of t h i s  specification, pFovided the 
manufacturer agrees t o  use these procedures. 

Approval 

3.1 CHS!!CAL PROPERTIES 

3.1.1 Enrichment: The isotopic analysis for each l o t  of coated 
Ur2 particles sha l l  be in the rarge L O.S% from the accumulative 
average of t he  AEC-certified isotopic values fo r  all cylinders 
of UF6 delivered and used during a production run. 

3.h.2 banium Content: The weight percent (w/o) of uranium (U) 
i n  each l o t  of coated particles sha l l  confoni. t o  bot.3 of the 
f l lowing  limits: in the  range 60 t o  72 w/C and (b) i n  the 
range 2 2.0 w/o from the value established for the qualification 
sample specified in Section 3.3.2. 

.%.4.3 Carbon C0nt.s.t: Total carbon content of the coated i'C2 
particles sha l l  be deternined t o  the nearest 0.2% k;- weight. 

(a) 

3.4.4 Impurities 

3.4.4.1 Tne oxygen conten5 and the nitrogen content of the 
coated particles sha i l  each be less than 2000 p p  of the 
uranium content. 

3.4.4.2 The *Die coated particles shal l  conform t o  the  
foi iowiq limits on spectrographically-detemined impurities: 

3.1.4.2.1 The total of a l l  inorgmic impurities sha l l  
be lass than 1000 ppn of the L' content. 

PDS 30050-E 
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3.4.4.2.2 The content of individual elements i n  the 
whole coated par t ic les  s h a l l  not exceed the following 
ppn of t h e  U content: 

L i m i t s  L imi t s  
Element Js!L- Element PEID 

Silver  
Gold 
Boron 
Sariurn 
Cadmium 
Iron 
Indium 
Lithium 
Hol ybdenum 
Nickel 

1 
10 
3 

10 
3 

500 
5 
2 

100 
80 

Antimony 
Silicon 
Thorium 
Thal l i -  
Vanadium 
Tungsten 
Samarium 
Europium 
Gadclinim 
Dysprosium 

10 
300 
30 
20 
40 
30 

0.6 t o t a l  

3.5 MFCHANICAL AND PHYSICAL PROPEELTIES 

3.5.1 Uncoated Part ic les :  I n  t h e  procedure r e fe renca  in 
Section 4.5.2.4, the  shape of t h e  uncoated UC.2 part ic les  s h a l l  
confoam t o  the following: 

Required percentage of all 
par t ic les .  minimum 

Ratio of diameter on 
major axis t o  diameter 
on minor axis 

3.5.1.1 95 & 1.50 

4 3.5.1.2 98 - 2.00 

3.5.1.3 
cornered o r  angular s h a l l  not (a)  qualify uncier the  quant i t ies  
specified i n  Sections 3.5.1.1 and 3.5.1 2, nor (b) exceed a 
combined t o t a l  of  two per cent of t h e  sample, 

The s i ze  of t he  mcoated par t ic les  i s  not s 

Part ic les  which a re  dmble ts ,  clumps, and sha rp  

SOTE: 
conforming t o  t h e  reqxirements on uranium content p" Section 3.4.2), 
density as coated (Section 3.5.2.1), and s i ze  as coated 
(Section 3.5.2.2) -dl1 necessitate close control on the s ize  of t h e  
uncoated particlcs.  

3.5.2 Coated Part ic les  

c i f ied as such; 

PUS 30050-E 
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3.5.2.1 Density: The ccated par t ic les  s h a l l  conform t o  eacbi 
of t he  following limits: 
of t he  density v a l e  established i n  t h e  approved qda l i f i ca t io2  
sanae specified i n  Section 3.3.2; ( 0 )  i n  the applicable 
range f r o m  t h e  density t a b l e  below, based on the l e v e l  o f  Y 
cofitent which becomes established --der the reqi~irements of 
Section 3.4.2; and (c )  within a t o t a l  range of var ia t ion 

Section 4.6.3.6.2) not exceeding 0.050 d c c .  

(a) in t h e  range 2 0.200 ~ . / c c  

the individual density t e s t s  specified in 

Density Table 

w/o of u in 
coated Darticles 

60 
61 

Permissible raqge of d e x i t y  
of coated Darticles. m/cc 

3.95 - 4.55 
4.05 - 4.6, 

;2 4.15 - L.70 
63 4.25 - 4.N 
64 4.3L - 4.90 
65 4.43 - 5.GO 

4.5K - 5.10 

4.75 - 2.35 
4.SS - 5.45 

66 
67 
6% 
69 

4.I.5 - 5-20 - -  

- 70 4.95 - 5.60 
?1 5.05 - 5.75 
72 5.20 - 5.93 

3.5.2.2 Par t i c l e  Size: In the screering procedure referereed 
in Section 4.4.2, the  coated par t ic les  s h a l l  confom. to t h e  
following limits of s ize  dis t r ibut icc:  

Mesh Size h'eikht Per Cent 

? 60 
-60 + 65 
-65 + 103 
-100 + 170 
-170 t 200 
-290 

0 
2.0 max 

28 t3 70 
29 t o  70 

2.2 Zax 
c. 

PDS 30050.2 
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3.5.2.3 Extraneous Matter: In t h e  examination specified i n  
Section 4.4.3, finished l o t s  of coated UCp partic1:s s h a l l  
contain less than 35 foreign particles (such as carbon, 
graphite, metals, plastics, and brush b r i s t l e s ?  per gram of 
sample. 

3.5.2.4 Gamma Activity: In the  procedure referenced in 
Section 4.5.2.5, the gamma radiation spsctnnn of the particles 
shal l  indicate no extraneous radiation as compared with a 
standard source spect,nun. 

3.5.2.5 Coating Integrity: The leaching procedure referenced 
i n  Sections h.5.1 and 4.5.2.6 stall not leach out more than 
0.2% of the U content 3: of the samples of coated par t ic les  
specified i n  (a )  Sections 4.5.1 and 4.6.2.1,and 
(b) Section 4.5.2.6. 

3.5.2.6 "hemal StabIUty 

3.5.2.6.1 In the test referencod i n  Section 4.5.2.7, t he  
r e su l t  R1.60w shall equal o r  slreeed the follawing: 

PDS-=3005&1 5 microns 

3.5.2.6.2 The Fraction of indfvidwl coatrd pwticles 
which, a8 represented in  the microradiograph8 referenced 
i n  Section 4.5.2.7, show IJ migrstion complete* through 
the coating a t  any pint, shall not exceed 3%. 

PDS-30050-2 12 micron8 

* Undcn. Saction 3.5.2.5(a), an armxned U content value o f  '72# by m i g h t  of the  
sample shall be used t o  establish the O.@ lm~lhing Umit, Undar Section 
3.5.2.5(b), the U content value used t o  e s t abush  the leach llmit shall be 
that  determined for the lot under Section 4.5.2.6. 

PDS 30050-E 
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4. QUALITY AS3:'RANCE 

h.1  SOURCE SUflVElUANCE 

t' 

L.1.1 Material covered by t h i s  specification is subject t o  source 
surveillance by a Quality Representative of the purchaser. 
w i l l  include surveillance of the  product and of t h e  manufacturer's 
systems, procedures, and f ac i l i t i e s  which relate t o  the m u f a c t u r e  
and inspection of t h i s  material. 
tests ana supply data, at no extra cost, as required t o  i l l u s t r a t e  
compliance with a l l  requirements of t h i s  specification. 

This 

The manufacturer shal l  perform 

4.1.2 Material accepted by the  pur&rzr.erb inspector a t  the  place 
of manufacture which is later found t o  contain imperfections not 
detected a t  the  place of manufacture, o r  which sxbsequent tests 
o r  analysis show t o  be not i n  accordance with t h i s  specification, 
i s  subject t o  rejection. 

4.2 COMSISTr,?' QUALIXY: No change sha l l  be made i n  the quality of 
swcessive shipments of material furnished under this specificatiuri 
without f irst  obtaining the  approval of the purchaser. 

i+ 3 QUALIFICATION 

L.3.1 The feasibi l i ty  report, qualification saxr 'I ? ; procedures, 
,and analyses required by Section 3.3 sha l l  t? suk : - a .  ' oy the  
mawfacturer and approved in a:iting by the  purch,. :- uefa?. 
processing i s  begmi on the  production quantity of xx.twb:L~ . 
made under t h i s  specification. The qualification s-N I 

(Section 4.6.1) shall  be =de by t h e  processes which . 
t o  prepare the  to ta l  production quantity, and sha i l  k. 
of what. muld be supplied as t he  production quantity. 
qualification sample is approved for s tar t ing production, the 
mamfacturer sha l l  not alter any processing procedure without prior 
writ'cen approval of the  Finchaser. 

Similarly, once the test procedures have been approved by the  
purchaser, changira them sha l l  require written approval. of the 
prchaser  . 

Je 

.. ilsed 
: jsertative 

dlice t n e  
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4.3.2 baults and cer t i f icat ions from the tests and analyses 
spciiiad for acceptance of t h e  production qaantitg (Sections L 8 . 3  
and 4.8.1) shal l  ue suppX?! for each qualification sample submitted, 
and s h U  be submitted no later t k i -  t he  time of shiment of t h e  
SaT5@.e. 

ri 4.4 NON-DESTRUCTIVE TESTS 

* 

- -  

4.4.1 Conformance t o  Seotion 3.5.2.1 (density) s h a l l  be determined 
for each l o t  on the  manufacturerls 5-1-p t e s t  sample (specified 
in Section 1.6.2.2) f o r  t he  l o t ,  

4.4.1.1 Unless Section 4.4.1.2 applies, t he  tests sha l l  be 
two separate gas displacement measurements 
of t h e  full  50-gm sample (Section 4.6.2.2.1).  

(Section k.6.3 .h.2) 

4.4.1,2 Tests b small sanple disphcement of a dense f luid 
u%XL require (a7 the writ ten approval of the purchaser and 
(b) neb :mmnts, separately reported, or' duplicate sam l e s  

for the lo t .  
split with a r i f f le  from the  50-gm sample (Section 4.4.1 P 

L4.2 Conformance t o  the requirements on par t ic le  s i ze  distribution 
Df the  coated particles (Section 3.5.2.2) shal l  be determined for  
each l o t  on samples s p l i t  
50-gm test  smpile (specified i n  Section 4.6.2.2) f o r  the l o t .  
method for determination is specified i n  Section A . l  of the 
Appendix. 

v.itL a r i f f l e  from the manufacturer's 
The 

The sample s h a l l  be as specified i n  Section &.6.2,2.2. 

4.4.3 
detenninsd for  each l o t  on samples s p l i t  with a r i f f l e  from the 
manufacturer's 50-gm t e s t  cmple (specified in Section 4.6.2.2.) 
fo r  the lo t .  The determination shall be ~y macroexamination of 
the sample specified in Saction 4.6.2.2.3, 

Conformance t o  the Zection 3.5.2.3 dross limit s h a l l  be 

4.5 DESTRUCTIVE TESTS 

4.5.1 Conformance t o  t h c  coating integrity requii-ement of 
Section 3.5.2.5(~.! 
each coating batch on a sample sp:it with a r i f f l e  fro= the batch 
before the coating batches are cross blended t o  fom the l o t ,  
in tegri ty  ds temhat ion  sha l l  be by the chemical t e s t s  specified 
i n  Section A,2 of the Appendix. 

sha l l  be determincd 3y t he  manufactiirer for  

"he 

30050-E 
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Note: 
duplicated fo r  the purchaser as i c  required in Section 4.6.2.2 
f o r  t h s  lot-based tests, and t h e  results need nat be reported, 
but s h d l  be retained a8 specified in Section 1.8.2.1. 

The samplfng fo r  these coating-batch t e s t a  need not be 

i. 

4.5.2 Cor.fonnance t o  
Sections 3.4.2, 3.4.”. 3.4.1, 3.5.1,O 3.5.2.4, 3.5.2.5(b), 
and 3.5.2.6 shall be detennined f o r  each lot on semples split with 
a riffle from t h e  smufacturer’s 5 G - e  test sample (specified in 
SectioR 4.6.2.. . f o r  the lo t .  

L.5.2.1 The U-bontent analyses specified in Section 4.6.3.1 
f o r  determining confommce t o  Section 3.4.2 shall eazh be 
perfomed on a separate sample as specifiec i n  Sestion 4.6.2.2.4. 

4.5.2.2 The carbon-content W J z e s  specified i n  
Section 4.6.3.2 f o r  t he  determinations specified in Section 3.4.3 
shall each be p r f o m e d  on a separate sample. 

4.5.2.3 The oxygen and nitrogen analysf~ specified in 
Section 4.6.3.3 for determining conformance t o  Section 3.4.4.1 
shal l  be p x f o n e d  on t he  sample(s) specified in 
Section 4.6.2.2.5 . 
4.5.2.4 Conformance t o  t h e  Section 3.5.1 requfyements on 
Lncoateu par t ic le  shape s h a l l  be detemined by the  Dicrs- 
radiographic &.hod cetaKled in Section A.3 of the  Appzddix 
or  bj other mcthod approved in writing by t h e  purchaser. 
‘he 3ample sha l l  be as specified i n  Section 4.6.2.2.6. 

4.5.2.5 Ccrlformance to t h e  Secticn 3.5.2.4 requirement on 
gamma ac t ik i ty  s h s l l  be detennined as specificd in Section A.4 
0.P the Appendix. 
Section i,. 6.2 . 2.7. The sazple shall be as specified in 

+Sect ion 3.5.1 may be exempted from t h i s  Section 4.5 . 2 requirement i f ,  f o r  
another method approved under Section 4.5.2.4, an uncoaA.t?d semple i s  required. 

P3S 30050-E 
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4.5.2.6 ktelrmination of c o n f o m c e  t o  t h e  coating integrity 
rcq&wsezt of Section 3.5.2.5(5) &all be perfomed 
(a) t o  the pmceiire of Sect5z A.2 of the Apper,bix and (b) on 
material fxw~ tine lot-based test saEple specified ir. 
Sectiozs 1.5.2, 4.6.2.2, arid 1.6.2.2.8. 

1,5.2.7 ZConfmnance t:, the Sc t i an  3.5.2.6 requirements on 
t h e i d  stabi l i ty  shal l  be ; l e t e m &  by microradiography as 
spxif ied 3- Secttan A.5 of the Appendix. %e saeple s h a l l  
Be 3s specified in Settior. 1.5.2.2.9, 

~ ~ 6 . i  r W i c a t i o r x  Tiie L' contest (a akimaz cf two  !cg> and 
t z r ickez t  ci' the qaalificaticr? s a p J e  (Sectior, k.3.:) will  be 
spc i f ied  i-. t!?e purchase order. 

4.6-2 Tests 31: Pmdxctior Paterial 

k.t.2.1 hat ing  b.tegrity:. For tfiose coating istegritp tests 
wt.ich are specified in %tior. 1.5.1, sz@i . -  shaU be in 
the pprt iorr  2 a; for each 2XW &E of  batch for coating 
btckes riot exceediz4 2.5 kg; for batches exceeding 2.5 kg, 
t h e  s-e shall be 5 

1,&.2,2 9ther Tests: €or aii tests required of the a ~ u -  
factvser other thar, t tose specified in  jeCt-iom G.62 
and &,5.2.1, a 50-gm trsf sample shall be t&en fma: each Lot, 
as fcllows: A qzantity of at least 1% @i gross wtiiifit of 
coated particles s h a 3  be s@it  fron: t h e  lot  with a riffle 
i-. such z way as t o  insure that typical analyses to  t h i s  
specification, perfamed on t h e  quantity, will be npre- 
sentatire of the st ire  lot. 
be similarly dirided with a r i f f le  Lit0 three  approxin;.tely 
e q , d  t es t  simples, tam for check and referee tests as 
specified in  Section L.9.l.t and one for the ?Itanufacturer's 
52-w test sample. 

The 13o-gra quantity shal l  then 

PDS ,3005o-E 
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Those sa&e sizes uhich are specified for the 2t-kased 
tes ts  s h a l l  be as follows: 

4.6.3 % n q L i ~ ~  ard Test S i i :  7kis section lists tke san&i-,g 
for each lot, together with the CFCSS references for the -&re- 
Eents; the speciner.~, tests, aid jxoctcwes; ar.d the -~ecordis ar.~ 
reports or certificatio,ls. 

4.6.3.1. t' Content: 3eqxuiraent, Zec. 3.4.2 

t.6.3.1.1 Specimtxs and Test, Sec. 4.5.2, L.5.2.l 

4.6.3.1.2 Sa~~@i.lg, Ser. 4.6.2.2, L.6.2,2.&; Tho ar.alyses 

4.6.3.1.3 hcords ard Fkports, Sec. 1.8.2.2, 4.8.3,4.t'.32. 



. --i-l-r- 

4.6.3.2 C Content: Requiremest (Information only), See. 3.4.3 

4.6.3.2.1 Specimen:, and Test, Sec. 4.5.2, 1.5.2.2 

1.6.j.2,2 Sam~ling, Sec. 4.6.2.2; TIE0 analyses 

1.6.3.2.3 2ecorCis and IlepoFts, Sec. 1.8.2.2, 4.&3,L.8.3.k 

L.6.3.3 02 axi 22 Limits: Reqxirement, Sec. 3.4.4.1 

4.6.3.3.1 Specimens and Test, 4.5.2, 1.5.2.3 

&.6.3.?02 S a p l i n g ,  Sec. 4.6-2.2, 4.6.2.2.5; A. sample 
or o?;e sauq2e for each element 

1.6.3.3.3 ikccrds and fleprts, 4.8.2.2, 1.8.3 

4.6.3.1, &purity Li&ts: .%?qui-*Lement, See. 3.4.4.2 

4.6.3.4-1 Spechem and Test, Sec. 4.5.2 

li.6.3.k.2 
l i s t e d  

&r!qGic~, Sec. 4.5.2.2; Analyze for elements 

4.5.3.l.3 Records and Certir’ication, Sec. 4.3.2.2, 1.3.4 

L.E.3.5 Cscoated ?article Shape: Requiments, Sec. 3.5.3. 

l.6.3.5.: 3;jpecimens, Test, atd Procedure: 
Set. 4.5.2, L5.2.4,  A.F 

4.6.3.5.2 &qding, Sec. 4.6.2.2, 4.6.2.2.6; &.e 
procedure 

!+.5.3.5.3 fiecords axi Certificatior., 3ec. 4.8.2.2, 4.3.1 

PD5 30050-E 
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1.6.3.6 Density: Requirements, 3ec. 3.5.2.1 

4.5.3.6.1 Specimens and Test, Sec. L.LL 

1.6.3.6.2 Smpiing, Sec. 4.6.2.2, 4.6.2.2.1; T i i  tests 
on the saEe exhire !Wga saEple 

4.6.3.6.3 Records ard Eeprts, 
See, Ir.B.2.2, k.8.3, L.S.3.1 

4.6.3.7.2 SaxzpLk-g, Sec. L.6.2.2, L.f.2.2.2; 
*-e pxwc&u-re 

1.6.3.7.3 3.ecords ar.i Seports, Sec. l i .S .P .2 ,  L.S.3 

4.6.3.8.2 Sazplizg, Set, 4.6.2.2, L.t.2.2.3; 
One exami?atix 

4.6.3.3.3 Reccrcis a d  Seports, 
3ec. 4.5.5,2, 4.9.5,  l.T.3.2 

4.6.3.9 G a m a  ActivitF: SequirfmeRt, Sec. 2.5.2.4 

4.6.3.9.1 +ecinezs, Test, ar2 Trccekre ,  
Sec. 4.52, 4.5.2.5, h,l+ 



k.6.3.10.2 Sampling, Sec. L6.2.1; 
One proced~w per coating batch 

4.6.3.10.3 ikcoxds and Certificaticn, 
4.5.1 (Note), 4.8.2.1, 4.8.4 

4 . 6 . ? . ~  Ccatiz4 Integrity (~ot-b.~ed tests) 
Requiranent, Sec. 3.5.2.S(b) 

4.6.3.U.1 Specimens, Test, and Procedure, 
SCC. 1.5.2, 1.5.2.6, A.2 

k.5-3.11.2 SaUpling, %c. 4.6.2.2, 1.6.2.2.8; 
one procedure 

4.5.3.U.3 FlecoAs and Reports, Sec. 4.8.2.2, 4.8.3 

L.6.3.12 The& StaSilitp: .?equiranent, Sec. 3.5.2.6 

k0S.3.G?.l Specinters, Test, and Pmcedure, 
Sec. 4.5.2, 4.5.2.7, A.5 

L.0.3.12.2 %mpling, Sec. 4.6.2.2, 4.6.2.2.9; 
One plpced- 

4.6.3.12.3 kcords and Reprts, Sec. 4.8.2.2, 4.8.3 

4.5.4.1 A batch shall mean a coating batch - t n a t  quantity of 
particles coated together in a single coating-flmace loading. 

4.6.4.2 A lo t  of coated particles s h a l l  be detelmined by the 
t' content, which shall be in the  range five to  ten kg. If 
processing sublots ax-e necessary, the  manufacturer s h a l l  
deunn**rate t h a t  h i s  cmss blending of sublots homogenizes 
the pinsf l o t  50 that typical analyses t o  t h i s  specification, 
performed on any sublot, are representative of t h e  entire 
final lot. 
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k.7 

k.8 

I 

: I C E :  
conforr;ar,ce t o  t h i s  specification and demonstratior, of 
homogeneity of t h e  larger-lot materiai, L e . ,  fumishizg 
evidence, satisfactory t o  t h e  purchaser, t h a t  typical 
analyses t o  t h i s  specification, performed an niaterial fropl 
any shipping contains: fm the lo t ,  are  representative 
o f  the ent i re  find lo t .  

A larger l o t  ray he negotiated upon satisfactory 

ACCERAKCE 

4.7.1 Acceptance of each l o t  of coated particles uili be subject 
t o  tests and analySes by the  purchaser f o r  all Fequirenezts of 
Section 3.4 and of 5 x t i o n  3.5 except :.5.2.5(a). 

1.7.2 If results  fro^ grcbaser t e s t s  o r  aralyses disagree with 
the correspondixg ones of the ra?ufacturer, t h e  tu> parties shall 
ioint ly  review tke disagreemect. If zecessary, settieaezt stall 
be reached .xder t b e  terns of t k e  purchase order. 

1.8.1 l?-.e manufacturer shall ra intain a record ident i f$t tg  the 
raw materials o f  each l o t  of coated L%2 particles. 

4.8.2 Tfie systen of labelling of coated par t ic le  batches a-.d l o t s  
a d  t h e i r  respective test samples shall provide that: 

L.8.2.1 The manufacturer can readily ident i f r  each batch 
and l o t  with the  corresponding samples of particles tested 
under Section 4.5.1. Records of t he  Section 4.5.2 tests 
sha l l  be kept available for two years  in case it becomes 
necessary for the purchaser t o  exBmine them. 

L.8.2.2 The purchaser can readily relate each l o t  with t h e  
corres nding samples (a) tes ted under Sections L.1 d4.5.2 
and (b p" supplied t o  the purckaser for check and referee 
tests under Sectior. 4.9.1.4. 

4.8.3 The manufacturer shall furnish f ive copies of t he  cer t i f ied 
test report l i s t i n g  in tabular fora, t f e  resul ts  of the tests 
specified in  Sections 4.4.1, 4.4.2, L A . 3 ,  1.5.2.1, L.5.2.2, 4.5.2.3, 
4.5.2.6, and t.5.2.7. 
Section 4.8.3 shall  be traceable t o  t h e  lot and sample tested. 

The results of all tests specified i n  t h i s  

PDS 300504 
Page 15 



4e8e3.1 Results f r o m  each density test required 
(Section 1.1.1) sha l l  be separately reported. 

4.6.3.2 Results f r o m  t he  dross counts (Section 4.L.3) 
shal l  be reported as t h e  t o t a l  rider of foreigr, par t ic les  
per gpl. 

4.8.3.3 
shal l  be separately reported t o  t h e  nearest @.lT 3 by might .  

4.8.3.L Resrilts from each carbon anal3rsis required 
(Sectior? L.5.2.2) s h a l l  be separately reported t a  t h e  
nearest 9 . S  by weight. 

Results fron each i' analysis required (Section 1.5.2.1) 

1.8-4 The manufacturer shall fcrnish certif icatior.  of cmfonrance 
t o  the  requiren.ents of 3ection 3.1.1 and of 
Sections 1.6.3.1, 4.6.3.5, L.6.3.9, and 4.6.3.10. 
s h a l l  be referenced t o  t h e  lot and, with the exception of the 
Section t.6. j.iO tests, t k e  ce r t i f i ca t fo r s  shall be referems3 to  
t h e  test  szq i l e  identifications. 

Ti-,e ce r t i f l ca t i cz s  

l.8.5 
confomance Kith t h i s  sptcification, t he  zanufactcrer shall  o t t a k  
from t he  purchaser a written specification deviatior, waivirg t h e  
par t icciar  nonconformance of t ha t  l o t  or container of raterial. 

?%fore shippi?g arq* l o t  o r  coctaice? of rraterial not ir! 

t . 5  ?JF,t;PARATION FO3 DELIVERY 

1.9.1 Packing 

4.9.1.1 Skipping 3egilatiozs: Each sfiipnerit of  coated 
particles st..a?l be packed t c  asstrre (1) the nuclear 
safety of t h e  s k i p e n t  ar,d (2) 
p e r t h e n t  AEC and ICC regulatiozs as referemed ir t h e  
applicable documents. 

4.9.1.2 Method: Before a ~ y  pa;"ticles are shipped, t h e  
manufacturer's method of packing t h e  coated Srticles 
for  s h i p n t  sha l l  be approved in writing by t h e  
purchaser. 

cozfonance wit5 t?e 

4.9.1.3 Lot Segregation: Each package of coated particles 
shipped :hal l  contain material frorr. cne l o t  only. Lot3 
may not 5e =?xed. 

PDS 39050-E 
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1.9.1.4 Test Samples: The check test and referee samples 
for each lot ,  consisting of the two unused thirds OP the 
150-@ sample specif?ed in Section 4.6.2.2, shall be 
packed in t w o  separate containers for submissfon t o  the 
purchaser no later thm, the  date of shipsant of the 
production lot  

6.9.2 Marking: Each shippfng container shall be labelled with 
the PDS !lumber, including dash number -and sub letter; 
Lot, and Arrchaser*s Order Humbers; Crass, Tam, and N e t  WeQiit; 
Enric-nt; FIme of Kanufacturer. 

Container, 

' PDS 30050-E 
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APPENDIX 

1 

A.1. DETERMINATION OF FINI'S, PARTICLE SIZE 

A.1.1 EQUrPNENT 

A . l . 1 . 1  kzyt ical  o r  Torsion Ealance with capacity at leas t  100 e;m 
and sensi t ivi ty  CI.01 @n; timer. 

A.1.1.2 Tyler &Tap Sieve Shaker with cork knocker; matched Tyler 
Sieves, 3-inch diameter, stainless s t ee l ,  in T.jier mesh sizes 
60, 65, i00, 170,200; top cover and bottom pan. 

A.1,2 CALIYRATION, CLEANLINESS OF SCRFE'dS 

A.1.2.1 Sieves s h a l l  be cer t i f ied  t o  ASW. 611. 

(a, v i s u l l y  inspected for  possible dis tor t ion before every test 
and 

(b) tested mnthly with NES Standard No. 1017 glass spheres. 

Each sieve s h a l l  be 

A.1.2.2 Sieves sha l l  be cleaned before use. 
illuminated screen t o  check fo r  captured particles. 
does not clean sat isfactor i ly ,  clean in an ultrasonic bath, 

Hold sieve t o  an 
If brushing 

A.1.3 PROCEDURE 

A.1.3.1 (a) Check and record mesh sizes of sieves as specified i n  
Section A.1.1.2. 
(b) Inspect as specified in Section A.1.2. 
(c) Assemble sieve stack in order of size,  with the 
coarse sieve on top; set stack 
f i t  of top  cover. 

A.l.3.2 From the manufacturer's 50-gm sample for all of h i s  lot-  
based t e s t s  (Section 4.4.2), take a 10-gn sample and place it h 
t h e  top  sieve and install t h e  top  cover. 

bottom pan and assure 

PDS 300503 
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A.1.3.3 Secure t h e  assembly (Section A.1.3.1 ( c )  and A.1.3.2) in 
t h e  shaker and operate t h e  shaker for 1 5  m u t e s ,  timirig t h e  ca-cle 
with t h e  timer. 

A.l.3.4 With t h e  a s s a b l y  removed from t h e  shaker and set on a 
horizontal  surface, ca re fu l ly  tilt up t h e  t o p  cover and, before 
removing it, brush i t s  under s i d e  t o  dislodge adhering pa r t i c l e s  
into t h e  t o p  sieve. 

A.1.3.5 Similarly, tilt up t h e  t o p  sieve a d  brush i t s  under s ide  
t o  dislodge adhering pa r t i c l e s  into t h e  next finer sieve so t h a t  
they become part of t h e  f r ac t ion  in the next fir,er sieve. 

A.1.3.6 Weigh t h e  t o p  s ieve and contents t o  t h e  nearest 0.91 gn, 
and record t h e  value. 
f romthe  recorded gross weight. 
weight f ract ion of t h e  particles retained on t h e  screen. 

A.1.3.7 Repeat s teps  A.1.3.5 and A.1.3.6 f o r  each screen below 
t h e  top  one, in downward order t o  t h e  bottom. 
fract ion collected in t h e  botton pan ir! t h e  manner specified i n  
Section A.1.3.6. 

A.1.3.8 The sum of the weights of a l i  f r ac t ions  
(Sections A.1.3.6 and A.1.3.7) mupi; equal not l e s s  than 99.0% 
of the o r ig ina l  sample weight, o r  a rerun must be made with a 
new sample. 

Subtract t h e  weight of t h e  empty screen 
Record t h e  difference 3s t h e  

Determine t h e  

A.1.3.9 The tes t  sheet, showing each f r ac t ion  weight and i t s  
percentage equivalent t o  t h e  nearest  0.01 w/o (based on t h e  
Section A.1.3.8 sun. of a l l  f ract ions) ,  shal l  be dated and signed 
by the  inspector making t h e  analysis.  
formance t o  Section 3.5.2.2, o r  t h e  l o t  s h a l l  be subject t o  
r e j ec t  ion. 

The data  s h a l l  show con- 

A02 CCaTI[NG I ~ U T Y  9 m M I N A T I O N  

A.2.1 Method: The &termhation of acid-soluble uranium in fuel 

A.2.2 Apparatus 

baa8  US- 1=(2-&riwhm.) 2-t~phthol 

A.2.2.1 Bcrchw~ Mdel B spectrophotaonster with 1-cm cells 
or equivalent . 
A.2,2.2 Becbr: Zaranatic pH meter or equivalent. 

AA2.3 Sepratory f'uranels. (i50 ml). 

... 
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A.2.3 Reagents 

A.2.3.1 

A.2.3.2 

A.2.3.3 

A.2.3.1, 

A.2.3.5 

A.2.3.6 

A.2.3.7 

Iliaodium E thylsnediaminetetrsace tate (EIIIIA) 

Potassium Fluoride 

Alminm Nitrate Salting Solution: 

Dissolve l.800 grams of aluminum nitrate m n o w a t e  in 520 
ml of water. '&en 20 nl of this solution am diluted with 
10 m l  of deaninorallzed water, the pH 8buU be 0.0 t o  0.3. 
If the  di luted solution has a pH outside t h i s  range, adjust- 
ment is made with concentrated n i t r i c  acld or aum.dm hydmx= 
ids, a s  required. 

Tributgl Phosphate 9% Extraction Solution: 

A 10 m l  portion of Eastwan white-label tri-n-butyl phosphate 
is added to  100 m l  of reagent grade chloroform. 

Pyridine 

1-(2-qtridylalr,)-2-!Japhthol Solution (PAN) : 

A 0.05% PAN solution is prepared by diasolving 0,050 grma of 
1-( 2-~idylaz0)-2-Naphthol (Eastmsn 7192) i n  d q  methanol. 
Fi l t e r  through glass wool and d i lu t e  to  100 m l .  Store fn an 
amber bottle.  The standard curve should be checksd each t ine  
the reagent is prepared. 

Standard Uru. 

A portion of R.B.S. u308 (95011) is placed in a furnace and 
ignited f o r  one hour at  900°C and desiccated tc Cod. A 
standard solution, containing LW miclpgrerns (ug) of uranium 
per m l ,  is prep red  
U308 i n  10 ml of n i t r i c  acid and dilutfng t o  one l i ter  with 
water . 

Solution - (100 micrOgrCun8 U / d ) :  

dissolving 0.1181 8 of the igr.ited 

A second solution containing 5 ug of UIanium per m l  is 
prepared by transferring a 25 m l  allquot of the standard 
solution (100 dml) t o  8 500  m l  volumetric f lesk and 
di lut ing 'a rlume with water. 

PDS 30050-E 
Page 20 

*.a- 



A.2.1 hp&mtton of StanCord Curve 

Using tho two standard solutions, transfer 0.0, 25.0, 50.0, 150.0, 
20.0, 250.0, and 3mrr! 3% cf w&?k:iz, 2. 13 z l  G I  less of S C h f i O T 1 ,  
t o  150 ml soparatory funnels. 
and 0.2 8 of EDTA, swirl to  dissolve, aid d i lu te  t o  10 d. 
d-ps of methyl orange and neutralioe with 1 t o  1 &-ionium hyaroxlde 
or 1 to 1 n i t r i c  acid to the indicat.or change. 
alualnm nitrate s a l t i n g  solution ar,d 10 nl of t r ibu ty l  phOSFk.ate 
extraction solution; ahake for  two ninutes. F i l te r  the orgz.:c 
extract througt. absorbent cotton l n t c  a 25 cl wlurr,etrl: flask. 
& p a t  the extrac',ion using 5 ;1 of t r ibu ty l  phosphate :,lution, 
and than wash the aqueous phase d-tl; 3 ml of chlorofom. Add 5.; 
ml of the 0.05% PAE! solution md C.5 mi of pyridine t o  the combined 
f i l t e red  extracts, and di lute  to  v0sr.e witn cClorofom. I $ ?  the 
flasks thoroughiy, and af te r  15 r i r r t e s  3easure the absorbance a t  
560 n$&uslng the zero star'dard as a reference solution, 
absorbance against ricrograms of urinim Fer 25 ml of solution. 

Add C.2 gran of potassiw fluoride 
Add 2 

Add 20 nl of the 

Plot 

A.2.5 Analyais of Samples 

Tha 8aa.ple specified i;; Sectior. k.5.1 and 4.0.2.1 ( o r  in Section 
k.5.2.6,  as appficable) is leackei for  two hours in 50 m l  of 50 
volume per cent n i t r i c  acic; and 2a:ineralized water a t  a tanfera- 
ture of 95°C. Thc acid insoluble 3Jortlon Is :*e.oved by f i l t e r ing  
thmugh a medium-porosity sintered-glass erucib'e. :he residue 
is washed witt wser  and the f i l t r a t e  plus washings are trans- 
ferred :o a 100 nl volmetric fla:,k, and d i h t e d  to vo1w.e w i t h  
water. 
soparatory funnel, or, i f  t t e  aliquot is larger Lhan 10 ml, it is 
transferred LO a 150 ml beaker ar.d evaporated to a volwe l e s s  
than 10 ml and then tmnsferred LO t h e  separatory funnel. The 
sample is then treated 3: i n  t h e  y repra t ion  of the standard cwve, 
oegF?nhg Kith the add.itior, of r3.2 g of potassih! fluoride. 

A suitable aliquot is truisferred di.rec9.7 into a 150 nl 

The color is  stable for a t  L a s t  24 hours. 
carried throligh the en t i re  procedzrc; and 2sed as a reference when 
the irbsor'oance is measi?: ed. 

A reagert bbnk must be 

A .2.6 Cal.cula t ion 

A. Per cent actd-soluble uranium of saTple weight. 

I U = -  A 
1Cd x F x c 

Where A micrcgrams of u;.aniu;n read fron curve. 
I! I weigLt of sanple ill gram. 
C t aliquot size in  ml. 



8. Micrograms of acid-aoluble uraniwn per gram of srraple. 

microgram uraniim = % U (fnm A.) x Id, 
gram of sample 

C, Per cent acici-soluble uranim of originai might of urmniue 
present 

% U =  A 
100 x B x C x D 

%%ere A = micrograms of uranim rsad fran curve, 
E = waizht of sample in grams. 
C = A U q y G t e  size in ml. 
D per cenL of totaluranim pmsant in sample. 

k.2.7 Results: 
on :ha Se-tion A.2.5 analpfs, srdl shcu confomance to Section 3.5.2.5 
(a or 3,  as applicable), or the lot shall be subject to rejection. 

The calculated results f r a  itar. C of Section A.2.6, based 



. .  

A.3.2.1 The radiographic setup shall be made such that the 
&maetric unshu-pess is less than one micron as capplted 
fmm the follwfng foxmula: 

where: 
i'g = Ft - 

d 

ug = geometric unsharpless 
F ' = focal spt size of the X-ray tube in micrpns 
t = ab jtct-to-film distance i n  microns 
d = focal-spot-t+ob,ject distance in microns 

A.3.2.2 The exact magnification of the microscopic lens 
combination shall be detelmined by mking a photonricmgraph 
of the ruled stage micxwneter at the lSOX mqptification, 
This photomicrograph shall be used to determine the factor 
for converting the distance subtended by the pocket 
comparator reticule t o  microns. 

A.3.3 PROCEDURE 



F 

A.3.3.*.1 Fmm the unufacturer's 50-a~ sample for 
.If, of his lotdrstd tests (Sectian 1.5.21, prepare 
r p p r 0 ~ t c l . y  59 mg of the particles for a micro- 
FdialpIIphic txpoinuu, S p a  the particles as 
nearly as p s s i b l e  in a one-puticle-thick m r  k 
inti.Ptt contact w5th the aaaulsioL: side of the 
Section A.3.1.3 radiogra@ic plate. Hake a micro- 
rad€ogmph of t h e  pszzicles for particle shape 
W l l m m a l t S  . 
h.3.3.2.2 Visually scas at least ter, fields i? t k e  
micrpndiograpii at 1 5 X ,  each field showing at least 
30 particles in a mmlayer, each particle shown, 
ccmplcttiy with&. t h e  xter bmdaries of the 
micml-adiograph. 

3OTE: 
reported shall  5e only for pr t i c l e s  h i c k  are 21 
a mnolayer w.d are coqGetely show. b j thk :  t h e  
outer boundaries of the picture rtpresentiri them. 

A.3.3.1.3 F i e  photdcxgraptis at l Y 3 X  of a t  
least five represmitative fields, each fiei 
at least 20 particles as specified i~ Secti, 
bmt  and record t h e  rider of particles sho'rl: ir. each 
field, UK! the to ta l  shmm ir. a l l  fields. 

Af=. co?urts and neas:lraents specified and 

showirg; 
A.3.3.1.2. 

4.3.3.2 Xeasuremerts: O f  t h e  Section 4.3.3.i.3 repre- 
sa;tations, &e particle shape measwements h5tk the 
pocket comparator on ali uhict?, as shown, are unsymmetrical 
(Le., are not circular, such a2 t o  s est t h a t  the actzal 

particle, measure t h e  major axis as t h e  maxirmm! width of 
the particle represerAirtion and the &or d s  as t h e  kiAth 
perpendicular t o  t he  major axis. 

particles represented are not sCJlerical Y . For each suck 

A. 3 3 . 3 Computations and Reco d s  

A.3.3.3.f Count and record the number of clumps and 
sharp-cornered particles shown i n  the five nicm- 
photographs. 



1 

A.?,j.j.f CoPprte t h e  major axb t o  minor axis ra t ios  
of alL particle representations measured (Section A.3.3.2) 
t x t  no+, recorded under Section A.3.3.3.1. 
number of caqmtations, 

A.3.3.3.3 To show mnfomce to Sixtior, 3.5.1, compute 
a d  report the f o i l o w i  three percentws Wed on 
the  Section X.3.3.1.3 total :  t h e  clumps and sharp- 
cornered particles recorded d e r  Section A.3.3.3.1; 
t h e  Section X.3.3.3.2 camputations yielding n t i o t  
greater t h a i  2; azid those yielding ratios greater  
tP&% 1.5. 

Comt t h e  

A s-xitakle gamra ray spectroaeter such as: 

..--.- - Phiel 34-12 - &XI chanr.eL, o r  
EX - &riel 3300 - lOe chasm1 u i th  either t a p  or e lec t r i c  

5i5LqtiXatiori crystal  3uch as: 
Ss5i.m Iodide, Thallium Actiuizted, Scinti l lat ior,  C x y s t a l  3" x 3". 

E F 7  

t~-pe#riter rea5o;t syster. or  X-Y recorder. 

A.12.2.f Sample Preparation: From t h e  manufacturerls 5 O - p  
s=@e for all of kiis lot-based tests (Section 12.5.21, uergh 
a 0.5WO-gra~i sample and quant i ta t ively transfer it into a 
%id. Seal uith piast ic  cap and uip t h e  outside of the 
vial clean t o  prevent, contar;;inatior, of the  s c i n t i l l a t i o n  
cryst?iL. 

k.4.2.2 Low Ene2w Scax  Adfust spectrasneter t o  scan t h e  
rac4e  fro^ 0 t o  230 kev. 
crys ta l  acd record spectra for me-Prinute gross line time. 
P r h t  out data or. e i ther  tape or e l ec t r i c  typewriter. 
c o u t s  per chanr.el number. 

Place v i a l  on center of ScixAillatior! 

Plot 
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A.4.2.3 High ET,crgp Scan: Adjust spectrometer t o  scan t h e  
range 200 to  1600 kev. 
crystal and record spectra for five-minute gross line time. 

Print out data on either tape o r  electric typewriter. Plot 
the counts per channel versus channel number. Obtain 
background scan and prOt in a similar manntr, 

k.1+.2,1 Standards: m i a t e l y  before makLag determinations 
on t h e  Section 4.5.2 material, perfonn t h e  Section A.L.2.2 
and A.k.2.3 scans with 0,,5oOo @I of NE.5 930 stimhrd U30$ &I 
a sealed and cleaned v i a l  as specified in Section A.4.2.1. 
Report results on standard U3Os along nit!: results on 
spcificatior: material. 

Place v ia l  on center of sc in t i l l a t i on  

A.t.2.5 Acceptance: The results s h a l l  show conformilrse to  
Section 3.5.2.4, or the lot sha l l  be subject t o  rejection. 

A . 5 . l . i  A 2300°C f'umace with rapid hzating and cooling 
capability. 

4 5.1.2 Graphite crucibles, appldrmately l/&-inch inside 
liilleeter and l/2-inch i n  internal hemt. 
have a small hole d r i l l e d  into the e x t e r n  w a l l  or l i d  t o  
serve as an optical  pymmeter target, The hole shall have 
a depth-to-dianeter ratio greater than three, 

A.5.1.3 Optical pyrometer (mbiwrm m3@? fmrc 1500°C to  2300uC) 
such as micm-0 af --tier Hoael 95, IF.e PIvmmder 
Instrmmt Co. . The resc;l-Jtion of t h e  -der optical  
t --iq s h a l l  be sufficient t o  separate objects u i t h  smaller linear 
dimemions thar, t h e  diameter of t he  target in the crwihle at 
t h e  a c t d  pymmeter-to-target distsnce. 

A.5.l.l Xicroradiogra$.ic X-ray hit, such as Picker 
Catalog #m5-D. 

The crucible shal l  

A.5.1.5 X-ray Camera 

X.5.1.6 Micmradiogra@ic amulsioll, such as Koddr iiQh 
Resolution piAtes (6N-W). 

PDS 30050-Z 
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A.5.1.7 
- 8  

A.5.1.8 

A.5.1.9 

0ptic.l system with camera attachhent for 
x 10 inch photomicrographs at l 5 O X .  

R u l e d  stage micrometer with line spacing of 0.01 m. 

Pocket comparator, such as Bawch and Loxnb 813135. 

A-5.2 CAtIBRATION AM) STANfrARDIZATION 

A.5.2.1 Calibration 

h.5.2.1.1 The radiographic setup shall be made such 
that t h e  geometric unsharpess i s  less than one micron 
when calculated by the following formula: 

Where: 
ug = 
F =  

t =  
d =  

geometric unsharptess 
focal spot s i ze  of the  x-ray tube 
in microns 
ob ject-to-film distance in micmm 
focal-spot-to-object distance in microns 

A.5.2.1.2 The exact magnification of t h e  microscopic 
lens canbination shall be detexmined by making a Noto- 
micmgraph of t h e  ruled stage micrometer at t h e  15OX 
mag~ification. ?his photcmicrograph s k a l i  be used t o  
dettrPlfne the  factor  for converting t h e  dista7ce 
subtended b 7  the pocket comparator reticule to rsicrons. 

A-5.2.1.3 The o p t i c d  pyrometer sliall be calibrated by 
casprrfson with 8 standard lrgramcttr d i c h  has been 
ca3,ibmted by tire Xatiolrrl Bumas of Stardards, t h e  
Westinghouse flesearch Laboratories, or other reference 
orynizatior. approved b. e t i n g  ky the pL.iJ.ck:ILser. 
stubd8rd *;."ocsrter s b i l  tt tctalibratd at least yeariy. 

The 

I 

. 



A.5.2.2.2 A sample 'as coated" for t he  nwufacturer  t o  
pr form thermal treatment at 2300OC fgr four hours, 
Icicroradiography, and measurement of X, X min., and* . 
A.5.2.2.3 A l l  data  obtained i n  standardization tests 
performed under t h i s  Section A.5.2.2 shall be reported 
t o  the  purchaser. 

A.5.3.1 From t h e  manufacturer's 50-gm sample f o r  all of h i s  
lot-based tests (Section 4.5.21, obtain a 0.5-to-1.0 g u  sample 
and place it in  a crucible as specified i n  Section A.5.1.2. 

A.5.3.2 Put t h e  crucible  in to  the  furnace with the axis of 
the  target hole  in t h e  l i ne  of sight of t he  pyrometer.* 
Evacuate or purge t h e  air from furnace and crucible ( i f  piwging 
is  used, t he  method must be approved by the purchaser). 

A.5.3.3 Heat t o  the following. cycle i n  helium or argon 
maintahed at atmospheric pressure: 
minutes; hold at t h a t  l eve l  for four hours f. -10 min.; and 
cool t o  1500°C i n  15 t o  20 min., and then t o  room temperature. 
Determine t h e  2300 and 1500°C temperatures by sighting the  
Section A.5.1.3 Dyrometer i n  the  ta rge t  hole of the  crucible.+t 

A.5.3.4 Remve approximately 50 mg of the  heat-treated 
par t ic les  (Section A.5.3.3) by r i f f l ing ,  and spread them as 
near ly as possible in a one-particle-thick layer  i n  intimate 
contact with t h e  emulsion s ide  of t h e  microradiographic plate. 
Make a microradiograph of t h e  particles f o r  coating thickness 
measurements. 

t o  2300 + 25OC in  15 t o  20 

i' If mre than one crucible  i s  loaded in to  the  furnace at a time, provision 
mist be made f o r  s ight ing in to  each crucible i n  twn, or  the  method fo r  
assuring tha t  t he  Section A.5.3.3 temperature requirement is met  in all 
cracibles s h a l l  be submitted t o  t h e  purchaser for approval, and the  approval 
oktained In writing before t h e  t e s t ing  is commenced. 
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A.5.3.5 Visually scan,at 1 5 0 A ,  at l ea s t  t en  fields Li t k e  
microradiograph, each f i e l d  showing at least 50 particles 
in  a annolayer, each particle show- completely within t h e  
outer boundaries of  the microradiograph. 

NOTE: A l l  counts and measurements specified and reported 
sh.ll be only for part ic les  which are in a monolayer and 
are com-Jetely shown within the outer boundaries of t h e  
picture representing them. 
A.5.3.6 Hace 8 x 10 inch photomicrographs at l S O X  of at least  
eight representative f ie lds ,  each f i e l d  showirg at least 53 
partfcles as specified in Section A.5.3.5. Cow* and record 
t h e  number of particles shown in each f i e ld ,  arA2 t h e  t o t a l  
show, in all fields.  

A.5.3.7 Count and record for each f i e ld  the number of particles 
i n  uhich, as shorn, t he  uranium has diffused completely 
through t h e  coating at any point. 
for the  eight f ie lds .  
Section 3.5.2.6.2 requirement, compute and record b?lat 
percentage t h i s  sum is of t h e  Section A.5.3.6 t o t a l .  

A.5.3.9 Number the photomicrographs serially, a.d o r i ez t  t h e  
by marking %op'* and Yen' '  on t h e  appropriate edges. 
two inches down from the  t o p  edge, draw horizontal l i x e s  at 
tuo-inch in:ervds t o  the  bottom. Beg-ing with t he  t+ gr id  
line on print number one and scanning t h e  grid lines frorr. lef t  
t o  r ight ,  serially record t h e  numbers up t o  100 kesicle t t o s e  
Section A. 5.3.5 part ic le  representations which t h e  g r i i  lines 
intersect  . 

Total and record t h e  s - .  
To show confonnar,ce t o  t h e  

Star t ing 

A.5.3.9 Use t h e  pocket c o q w a t o r  t o  measure t h e  c0atk.g 
thickness of each of  these 100 numbered particles,  as fo.0llows: 
Scanning t h e  grid lines from l e f i  t o  right,  make t h e  m a s x e -  
m e n t  at t h e  point a grid line f i r s t  intersects  eac?. r x k e r e l  
particle representation. Measure radial ly  inuazd f-mz tkat 
point of intersection t o  determine t h e  thickness of cx.$etely 
midgrated coating. 
thicknesses t h e  avera e coating thickness fi); t h e  standard 
deviation (a 1; and f t o  show confonnance t o  t h e  acceptaxe  
c r i t e r ion  of Section 3.5.2.6.1) t he  value fo r  'Ip - : . S b  . 

Compute and record f o r  these 100 
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A.5.3.10 Use t5e pocket comparator t o  make radial measure- 
ments of the mininntm thickness of Urrmigrated coating 
discernible about the circumference of each of the 100 
numbered particle representations. Compute and record the 
average of these minimum thicknesses, X min. 

A.5.3.U Submit copies of all photomicrographs with the  
sample submitted for each lo t .  Report the data required 
t o  be recorded in Sections A.5.3.6 through A.5.3.10. 



RIILCHASING DEPNtTMBlW SPECI?fcATICN 30179-4 
(Not for Publication) 

Aatronuclear Laboratory 
P. 0. Box 10864 

Pitt8bWgh, Pa. 15236 
(Fed. Ident. Code No. U683) 

1, scorn 

2.1 The following docments, of the issue in offact on the &to of k n i t r t i o n  
for bids, shall fom a port of thir upeclfication t o  the extant qmclfiod 
herein: 



4. 

3. 

6. 

4.1.1 I(.t.ri.l c o r r n d  by thia 8pification i a  aubJ6ct t o  wwce 
mtnrillurc. A Wortingbmse reprermtative. This lllrry include 
mwailluw. of the product a d  o t  the m.ufacturer'a *tam, 
pmcodumr, and facilities which relate t o  testfry uui inspection 
of thia wkeiril. The amnufacturer EMU purrom teata and auppl;l 
dah &I roquhwd to illurkrata camplhnce with all requircrmants of 
thia spwiiicatlon, 

4.1.2 Mate?%~l accepted by the purch~ser~s representative at the  
place of Urmi4cture which is later found to be not in confowancs 
with tN8 mpecification i s  abject to  rejection. 

4.2 COlG+UA?EE: 

obkinin(l approval of the purchaser. 

4.3 CHEMICAL ANAlllsfs: Within sixty ws prior to shiapent of material 
furnished under this rpecification, each powder lot  shall be analyabd for 
confowmce to Section 3.1. 

No change shall be made in the quality of successive 
ShiPpSntS Of Mbrhl f b d 8 h e d  undm t h i s  specification e t h o u t  first 

4.4 TEST REPORTS: The manufacturer shall furnish fir0 copiea of a certified 
teat rrrport ahowing confomance of the raatarlal to Section 3. The report shall 
ahow the Ruth... Order Number; P.D. Specification Number, including dash 
nunbar; fat or Tort Identification N&r; Date of Test; Ncvne of HBnuiacturer,. 

PREPARATION WR DEKVERT 

Each 8hiPph43 coat&iner rhl l  be plainly marked with the Purchase Order 
N d m ;  POD. Spclfication N-r; IPt Ivllabrrr; Groaa, T a m  and Net 
WeQbt; Name of &nufact\Pcrr. 

A 



F~JRCHASING DEPARTMENT smlr TON 30106E 
for Publication) 

.:s tronuclear Laboratoxy 
P. 0. Box 10861, 

Pittsburgh, Pa. 15236 
(Fed. Ident. Code No. 26683) 

June 24, 1368 

- N I O B W  CARBU)IE/QSAPHITE C(lH#)slTE MATERIAL - HII1' PRFSSED 
(Title Unclassified) 

SCOPE 

This specification covers requirements for hot pressed niobiun carbide- 
graphite composite material, designated as follows: 
Designation Dascr iPt ion 
30106-1 

30106-3 

Hot pressed niobiun carbidtgr?.phite capposits 
material (~aainal ColrPgosition 75 w/o NM: and 
25% w/o graphite) 
Hot pressed nlobiun carbide-pphite low 
expansion material (N-1 Composition 75 
u/o NbC and 25% w/o Carbon) pressed for 
90 minutes. 
Hot pra8sed niobiup carbide-~aphite low 
expansion material ( N a n i ~ l  Campoaition 75 
w/o NM: ami 25% W/Q Carbon) mrsed for 
15 minutes with a modified heat treating 
cycle. 

N0l"E: Unless othrunriscr specified, the mquiramcmta of this apecification 
applg. to a l l  derignatiom. 

APPKCABIS DOC-S 

The following docmanta, of the isllluu in effect on tho date of invitation 
for bids, a h l l  form a p.rt of tNa 8p.cificc.tion to tho curtent specified 

R)S-30201 m-mW6 =-29&514 Asm82U-44 
REC$SIRE!4kS PS 597951 

h-in. 

3.1 MANUFACTURE 

3.1.1 Ub-Id.8: 

3.L1.1 The niobiun carbide powder 8h.U conform to pDS-30lO4-3. 



w Astronuclear Q laboratory 

Cubon for 30106-2 

a) The fom of cubon rhall bo calcined petroleum coke 
(nwdle coko) a hi@ d a p e  o f  crystall inity 
ud UL eb-tcrd W t i C h  8!%m, 

b) The car- shll not conkin ilapurities in  ( ~ 1 ~ 0 8 s  of 
the following liaitr. 

Imnuities Eex. Value 

Total Ash 
S u l l u r  
si 
Fo 
V 
T I  
A 1  
13n 
Ni 
C. 
He 
co 
Cr 

c) ?!is partfcle sire when uralyred in 8ccordurce with 
A S T L B 2 U  s h l l  conform to tho foUmdn& requircment8: 

Serean Sire Percent Throwh. BY weifit 
-100 
-150 
-325 

100 
50 

leas than 8 

d)  A one pound sample shall be furnished to the purchaser 
for approval prior to producing bi l le ts ,  

. .  
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PDS-30106-E 
3 * 1.2 

3.1.3 

Tcwoera ture 

Astronuclear Q taboratory 

Uixing: 

3.1.2.1 The NbC powder and grbphite flour for 30106-1 b i l l e t s  
or  carbon for 30106-2 or -3 b i l l e t s  shall be thorough* nixed t o  
asaure an even distribution of the niobium carbide and graphite 

3.1.2.2 The mixture shall not be subjerfea t o  any r-actices 
which could result  in segregation pr ior  to  h-' pressing. 

3.1.2.3 If wet blending is used, no material shall be added tha t  
w i l l  r esu l t  i n  a residue after hot pressing. In additiori, the 
procedure and vehicle used shall be approved by the  purchser .  

Hot Pressing: 

3.1.3.1 The pawder mixture shall be charged into a cyl indrical  
graphite die and FXV!mSed axial ly  w i t h  double-acting graphite 
plungers i n  an Argon atmospheri under the follawing conditions: 

particles. 

30106-1 30106-2 30106-3 

3100 + 5&75OC 3100 + 5CL750C 3100 + 50-75oc 
(at* billet centroid) 
Pressing Pressure 2800 psi rain. 2800 ps i  min .  2800 p s i  mh. 
on compact 
Heat up time 4 hours max. L hours max. 4 hours max. 
Time ( a t  tanperature 
and stresr 

20 minutes min. 90 mbiuces +, 1 min. 15 minutes + 1 min, 

3.1.3.2 The presdag taperatwe a h l l  tu, thm truo tapnture 
of the composite mrteriel; a l l  necessary corrections Sku be 
applied to  t h t  opt ical  measursment inclUa- sight glass, d t c . i c e  
and instrument errors. In addition, the tanperatwe maaswunent 
equ ip ra t  shall have b w n  calibrated wing the a l r c o n i ~  carbide- 
graphite eutectic melting tsmperatvre, 2s90°C. Equal parts by 
weight of rfrconiut carbide and Faph i to  pouder shall be mixed 
and two pressingr -de, one a t  e t anpra tvze  of 2840°C and one a t  
2940OC. Rersirq pressure and time shall be as rpscified in 

m a l l y  for melting. A sample representative of one-half of each 
prersing, i n  the fonn of a longttudinal section, s k s l l  be sub- 
f i t t ed  to the purchaser for approval of the calibration prior 

3.1.3.3 Neithar the Uiel nor the diametral tanperatme gradient 
shall exceed 1500C a3 revealed by the tmperature cal ibrat ion of 
Section 3.1.3.2. 

Section 3.1.3.1. The p F O S 8 h 8 8  8h8U bs oxemined lldCrOStrUC*b 

tO the 8-t Of S O F I ~ S  Of WdrtctiOII M S o  

. 
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PIiS-30106-E 
3.1.3.4 The pressing shall not be t h e  die until 
a tanperatwe of M)o°C, or  less, is reached. Cooling to  600°C 
shall be by radiation only. 

3.1.6 H a r t  Trsatmsnt: (30106-1 and -2) 
Each b i l l e t  shall he givan a post-pressing heat  treshent i n  a 
stress-free condition far one bur rnininmPr a t  a tsmperature of 
2500OC +, 50° i~ an argon environment. 

Each billet shall be gim a post-pressing heat treatment under 
a canpressive stress of 2000 p s i  f o r  one hour rain- at tempera- 
+ rre of 2700OC 5 50" in an argon atmosphere. The billet shall not 
20 surrounded by a die body or a w  structure that would impede 
lateral or axial movenent. 

(30106-3 1 

3.1.5 DiaasFsions: 
with the applicable drawing. 

3.1.6 Identification: 
by the purchaser's assigned serial nunbar with a vibrating tool or 
other approved penanent type of identification. 

The dimensions of the  b i l le t  shall be in accordance 

The top of the b i l le t  as pressed shall be identified 

3.2 COi@OSITION: The chaniccll canposition shall be within the  range of 74 
to 76 weight parcent rliobium carbide. The metall ic impurities shsll not 
exceed the limits specified i n  H>S-30104-3. 

3.3 DENSITY 
3.3.1 The bulk density of each b i l l e t  shall be not lews than 4.W cJpls/cc 
(See Section 4.3.3) 
3.3.2 Density detemimtio:is shall be procured for engineering iriforma- 
tion on the  c h d s t r y  samphs and on a l l  flexural ud creep test specirPans. 
T h i s  information shall furm a part 0: the reports on the results of t h e  
chemical analysis, flexural and creep tests. 

3.4 FIEXURRL STRENCXH: The average minimum roan tmperature with-&ain 8nd 
across-grain flexural st rength of each bil le t  shall be 10,oOO and 6,700 ps i  
respect'.wely. (See Section 4.3.4) 
3.5 CPAEP STREXGTH: The acr>ss-qrain campressire creep defomation shall 
ba 8% mwcimun (see a c t i o n  6.3.5)- 

3.6 "HETWL ExpANSIaJ 
WP-1 lhxln sian 

The total u5th-grain thermal expansion shall be m L  mora than 2% over 
the tewpewature ranc(s of 25°C to 2500*C (Sse Section 4.3.6). 

30106-2 c -3 Expa nsion 
The to ta l  with-grain t h e r k i  expansion shall be not mora than 1.8% o m  
the temperatwe range of 25% to 2503OC (See Section 4.3.6). 

".  . . . ._.  . .  



4.3.4.2 Pour point shall be wad. Tina spacing of the 
load points shall fow a part of the reco:ds. 



b.3-5 

L.3.6 

1.3.8 l'Iicrostructurs: 
fiva billets for in i t ia l  quaufication. After purchaser's apFroval of 
initial nicrostructures, s a m ~ l h g  shall be on the basis of eveq tenth 
b i l le t .  A I O X  photograFh of the worst area shall be suWtted to the 
przhaser. 
ps-597951. 

A Saaqle disc  shall be secured f n n  the first 

Kicrostrrpctural stmduds shaU bs aa spacifid in 

4.1, SUJPIES: 
dix, t h  M i n d e r  shall bs properly Idant i f id  and forwarded to the purchaser. 

Mter the test speclmn8 h**s bsar procured frcm <ne sample 

. .  
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b.5 FESP RgpoIzTS: The manufacturer and/or evaluator shall Rvnish five 
copies of a certified teat m r t  showin# thm results of the t e s t s  specifie4 
and bearing a statmant that the mP.tcrri.1 confonw to this specification. 
report shall shar the Purchase Order N-r; PM-30106 (including the sub- 
letbr u x i  &ah nmber); M.msians; Lot Idontifieation N u b v s ;  Date of 
#mut.cture and Tmst; lsIpas of Jhzmfacturer. 

€'REPARATIOW EOR DELIVERY 

The 

I 
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Astronuclear 0 Laboratory 

3.1 CaGRU 

jel.l Caditian: The p0rd.r r h l 2  be frw !'ma foreign material urd 
eant.rlmtlon. Suitable g a ~ u t l o n 8  shll be taken to pwrent pickup 
of n r h  contml~tlon during p r ~ ~ e ~ ~ i n g .  

3.3 

Conrtituent 

?Jtc 

>010&-3 ANlssiS 

Weifit. Per Cent 
m. 1Lx. 

99.00 
10.8 U.6 

04UJ 
0. SQ 
0.10 

Impwities, Each 0.03 
hpuritier, Total 0.10 

plat-:, AMlssis 

Weinht, Per Cent 
mn. Max. 

99.10 

DENSITY 

3.3.1 A p p u n t  Density: The apparent density shall be 2.7 g/cc miniprrmP. 
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3.3.2 Tap Density: 
(301W-3) The t a p  denaitp shall be lr.00 g/ec akrlau. 
(301ot-b) The tap density shall ba 3.5 &/cc Piniru. 

3.4 SIEVE SIB: Each powder lot shu be prrpurd pawd.t that 
conforms t o  the  following sieve uul;psis: 

Msh rze 8 by waidrt -- 
-325 
+270 
+lo0 

99.0 rpin. 
1.0 w. 
0.0 m.. 

( c )  3.5 PARTICLE SIZE: The average par t ic le  s iae  (F i she r  Sub S i a ,  Site) 
s h a l l  be within the fnUowing range: 

30104-3 4.0 to 7.0 microns 
;0104-4 3.0 to 5.5 microns 

3.6 POROSlTT: The microstructure of a sample I r a n  each powder lot, 
examined at WOX magnification, shall not reraal porosity in excess of 10 
percent within the m e r  part ic les .  

40 QUALITY ASSURANCE 

1.1 SOURCi SuRVEILtANcE 

4.1.1 Material covered by t h i s  specification is subject to source 
surveillance by a Tiestinghouse representative. This *nay include 
surveillance of the product and of the manufecturerrs systems, 
procedures, and f a c i l i t i e s  which relate to t es t ing  and inspection 
of this material. The manufacturer shall perform tests and supply 
data as required to i l l u s t r a t e  compliance with all requirsaents of 
t h i s  specification. 

4.1.2 Haterial  accepted @ the purcnaser@s representstive at the 
place of manufacture which is later found to be not i n  confomance 
with t h i s  specification is siibject to rejection. 

4.2 COMPLIANCE: No change shall be made i n  the qual i ty  of successive 
shipnents of material furnished under t h i s  specification without f i r s t  
obtaining approval of t he  purchaser. 

. 



4.3 

L.4 

4.5 

4.6 

APP- A?lLl TAP DENSITY 

4.5.: The 8ppa-t tanr i ty  of oach powbor lot shall conform to the 
reqmirauantr of Sectlot: 3.3.1 uhm tested in accordance with ASTI4 
E-329, 

4.5.2 The tap den:ity of each pouder lot shall conform to the re- 
qdremits of Soctlon 3.3.2 when tertcd in accordance with ASTM Fb. 

SlEVE ANALISIS: The sieve sire of  each malar bt shll conform to 
Section 3.4 wh.n tes ted in accanhnce with GTK B-214. 

4.7 PAZZTICLE SIZE: The par t ic le  s i r e  cf each powder l o t  shall conform to 
Section 3.5 when tosted in accord.nce with ASPH B-330. 

4.8 HICROSPRUCTURE: 
polished s a p l o  rrruninad in Section 3.6 for aubiasion to the purchaser. 

0.9 REPORTS: The e a c t u r e r  sha'! Furnish f ive  copies of a test 

inclusive, and bring a statanent that the powder confonne to t h i s  
specification, 
Section 4.8. 
f icat ion Nuaber, hcludfng dash number; lat or Test Idontiflcation Number; 

A photamicrograph shall be taken of the mounted and 

ml't ShOUh# tho mSUltS of the  Mat8  Specified h Sections 3.2 PA, 3.5 

The report shaU a h  include the photamicrograph of 
The report shall shan the Purchase Order Number; PD Speci- 

f kufacturar. 
-,--*.-. , 7- 
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A 
omrr m.. 

(u) 5*1 PACAMO: Tho poudor a h l l  b. prckod in roal.6 r3rrtl-c cont.inrre to 
prevrmt contamination during shipnent md etarage. The p b r t f c  containers 
shall tm W a d  Into mokl containarm for 8hipnOnt. 

5.2 )uRIcIK;: 
Rvehrr War Nubor; P D Specification Nmbar; bt Ihwber; Gross, Tue, 
a d  Fiat b ight;  W e  of Mufacturer. 

Each 8hipph.g paclaga shall be plainQ marked wi th  the  

PDS-~T~~OL-E 
Page 5 



1. 

2. 

3.  

4. 

Pittoburgh, PA. 15236 
(Fd. Idant. Code Ne. U683) 

SCOE 

This specif icatlon covers the requirements for colrmr.bi;un Fentachlcride, 
designa:ed as foflows: 

P 9 Spec 
3esfmation Descrirt ion 

30052-1 C:olitl;i?i\an Fer:tacCoride powder or granules 

l Z & U  R?E':IIErITs 

3.1 C E 2 ! I C A L  CC?.!?QSrTZGr:: 
pencachloride, and the content of the i q u r i t i e s  Listed in  the foilowing 
tabulation shall  re  lms than the b i t s  indicated, based on colwhiu!. by 
weight. 

The .naterial shall  be at  leas: 99.0,'; columhiu! 

&puritx Ln2:, Fprr. 

Eoron 
Cobalt 
Iron 
Silicon 
Vanadium 
Titanium 
Zirconium 
Tar ta lm. 
'P irzs e r: 

1 
25 
50 
100 
100 
300 
300 
500 
500 

3.2 !<AXIT!!! PAF.TTCIE SIZE;: 
P 2 1/2 mesh Tyler sieve. 

Tke material s!:all 5e fine enougk to pass th rou& 

C'JALITY ASSIPA'KF 

1.1 SOWCF S!lRVEILLANC? 

FVbted In U.S.A. 

form 59501A 

PDS 30052-3 
Page 1 of 3 Pages 

I 
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4.1.1 Maxrial covered by t h i s  specification is subject t o  source 
surveillance by a qual i ty  representative or t he  purchaser. This w i l l  
include surveillance of the product and of the sellerls systems, pro- 
cedures, and f a c i l i t i e s  which relate t o  t h e  m u f a c t u r e  and inspection of 
t h i s  material. The seller shall perform tests and supply data, a t  no 
extra cost, as requirea 50 i l lust rate  conpliance with a l l  requirements 
or t h i s  specification. 

4.1.2 ::aterial accepced by the  purchaser's inspector at the place 01' 
-:nu,cctwo which i s  1-ter found t o  contain imperfections not detected 
a t  the place of nanufacture, or which subsequent tests or analysis show 
t o  be not in accordance with t n i s  specificabion, is subject to  rejection. 

4.2 COlJSISTSNT CUALITY: No change s h a l l  be made 3 t he  quality of successive 
shipaents of material furnished under t h i s  specification without first obtain- 
ing the approval of the purchaser. 

4.3 APPEARANCE: 
no o x p h b r i d e  formation o r  extraneous mat.erisl~ shall be visual ly  evident. 

4.4 
is subject t o  a check analysis by the  purchaser .Lo assure confonnance with 
Section 3.1. 

The material shall be uniformly bright ,vel:w 2 color; 

CWXK ANALYSIS: Ekch l o t  of rnaterial furnished under t h i s  specification 

4.5 

4.5.1 A sample shall be taken by oontinuously accumlating from the 
process stream at least 300 grams of material f r o m  each l o t ,  such t h a t  
the sainple obtained is  representative of t h e  en t i r e  lo t .  

4.5.2 A t  least 200 grams of the sample shall be inspec'ad by the supplier 
t o  establjsh confonnance with the requirements of Sections 3.2 and 1.3. 

4.5.3 At least 100 grams of the sanple s h a l l  be provided by th s  supplier 
for purposes of check analysis under Sectior! 4.4. 

4.5.4 A l o t  shall consist  of a l i  %he material continuously processed 
together and inspected a t  one t ine,  

4.6 EJXCTIO!? STAIJ:DIL93S: 
with the requirenents of Sections 3 and 4.3, when inspected in acccrdance with 
Sec:ions 4.4 and 4.5, i s  subject t o  rejection. 

4.7 2ZPLHTS: The manufacturer s h a l l  furnish fcve copies of A ce r t i f i ed  report 

a statanent that  the material coLfoms t o  the requirements of Section 3.1 and 
t h i s  specification. Ths report s h a l l  show the Purchase Order Number; PDS 30052 
(including the sub-letter and dash nmber) ; Inspection Identification 13umber; 
Date of Inspection; Hme of bnufacturer.  

Any l o t  of naterial found not t o  be i n  confoncvce 

showing ;he r e s u l t s  of the Lnspection specified i n  Section 4.5.2, and bearing : 



5 .  PRRPARATIOX FOR m z r m y  

5.1 tlAF.KIT?G: Each conLainer shall he plainly marked with the Purchrsa 
Order I'unl-er; PDS 30052 (includ5ng the sub-latter and dash number); lot 
hmber: Container timber of (!!umber of) containers of each 
l o t  i n  each s,tipnsnt: Container i:mber containing the sample required by 
Section 4.5.3; 

5 '2 PACKING 

Gross, Tare, and Net Weight; Name of Manufactmar 

5.2.1 All xLericrl sha l l  be loaded, stored, and shipped under a positive 
pressure of argon or nitrogen. Shipping coritainers sha l l  be pressurized 
t o  a roininum of 3 psig argon or nitrogen. 

5.2.2 The sample required in Section 4.5.3 s h a l l  be separately packaged, 
sealed i n  suitable container, and placed in tho head of one of the 
shipping containers containing the l o t  of material represented. The 
container i n  which the sample has been included shall be clearly marked 
on the head of the container t o  indicate the presence of the sample. 
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Westinghouse Electric Corporation 

.: s t rcsuc Le at h b  crat c -7 
F f .  3 0 X  133>i+ 

i'ittskurgh, Fa. i.5236 
,zed. Idezt. :ode KO. U653' 

C./ 17/08 

INFORMATiGN C A T E G d  

t -  

PURCHASING DEPARTlwT SPECVICATI@I 30131 
( ~ c t  Icr hkl i ca t  ion) 

RESEARC)! COATXNG COW#)UND 
( T i t l e  U n c l a s ~  

( c )  1. SCOPE 

This specification covers the mquiranants for resublimed zirconum tetra- 
chloride, dssi@atdl as foUws: 

PD Spec 
Dasigna t ion Description 

3PUl-1 Zirconium tetrachloride powder 

(11) 2. APPLICABIE D 0 C ' ~ S  - None 

3.1 CHE?UCAL COMIQSITION: 
of zirconium tetrachloride. 

The powder shall be a t  least 99.8 percert by weight 
The msximUm inpurity content shell be as follows: 

hpurity LiJnit, p- 

Boron 
Cadmium 

Chratllrun 
Copper 
Iron 
Hafniur 
Uangane3e 
l4olybdcnum 
Nickel 
(2rg-n 
Silicon 
Tantalum 
Titanium 
Vanadium 
Tungsten 

Cobalt 

2 
G. 5 
5 

100 
25 
50 
70 
15 
60 
90 

2 0  
3m 
200 
30 
28 
25 



PDS 30131 

(C i 3.2 PARTICIS SIP;: The perticla sire of each powder lot s W  be fine enough 
that a m l n i m m  of 95%, b7 weight, passes throw a 100 mesh s l e r  sieve, 

Lo GJALR'T A!jSlMMZ 

1.1.1 Material cover6d by t h i s  specification is subject to source sur- 
veillance by a Westin@ouse representativm. This may include surveillance 
of the  product and of the manufacturer's sptas, proeadures, 
which relate to tes t ing and inspection of this material. The manufacturer 
shal l  perfom tests and supply data as requimd to iflustrate campliancc 
w i t h  all raquinraents of t h i s  specification. 

f a c i l i t i e s  

b.l.2 Macerial accepte? by the  purchaser's rupresentative a t  t h e  place of 
nanulactum which fs 3atsr found to be not €7 confollmanct with t h i s  specifi- 
cation is subject to rejection. 

(U) 4.2 CWUmCE: No change shall be mad8 In the quality of successive s h i p a n t s  
of ElateriPl furnished under this specification without f i r s t  obtaining appmval 
of the pachaser. 

4.3.3. A SmFle shall be taken b? continmusly accumulating fran the process 
St-. at  Least 300 grarr;s of material fmn each lot, such that the sample 
obtained is repressn'ative of the en t i r e  lot. 

6.3.2 A t  least 200 gram of the sample shall be inspected by the supplier 
t o  establish confonnance with the requimnents of Section 3. 

t .3.3 A t  least 100 grams of the sample shali be provided by the supplier 
for  h s p c t i o n  bp t h  purchst~  (see Section 5.2.1). 

6.3.4 A l o t  shall consist of t he  contents of each 53 gallcn container 
shipped. 

- (u) 1.1, REJECTIGN: Eech lot of raterial furnished to t h i s  specification shall be 
sii3ject to c5eck analysis and a part ic le  sime determination by the  purchaser, 
A l o t  of material found to  be not in conformance with the requirmmts of 
Section 3 and 5.2.1 shall be subJtct to rejection. 

t 



h.5 TEST FEPORTS: The manufacturei shall furnish five cr>ples of A certifie4 
report showing ths results of the inspection skec i f i sd  In SWtioM L.3.2 and 
5.2.2 and W i n g  a statanant that the mnterial conforms to the rscprirasnta 
of Section 3 of t h i s  sysclfic.tion. The report shall sh<r;r the Furchase Order 
nuabsr; Inspection Xdentificatlon Nmbor; PIE 30-31 (lncludiq sub-lettar and 
dash nupber); Date of Inspection; and Name of Iianufbcturer. 

PREPAiiATION FOR DELXVEFtY 

5.1 IU)CI(ING: 
Number; Gmas, Tam, and Net Weigkt; Name of Manufacturer. 

5.2 P A C O G  

Each container sha l l  bs plainly marked with the Purchase Order 

5.2.1 A l l  material shall be loaded, stored, and shipped under a positive 
pressure of argon. Shipping containers shall be pressurized in the range 
of 3 to 6 3sig. 

5.2.2 The pressure (3  *yo 6 psig) specified under Setxion 5.2.1 shall be 
ckecltaj. by the supplier through the valve assanbLv specified under Suction 
5.2.5.2 as follows: 

5.2.2.1 A t  the t h e  of packaging each container. 

5.2.2.2 ht the tiw, of shipnent of each container. 

5.2.3 No container shall be skipped whose pressure has &OF@ below 3 
psig. 

5.2.k 'be  sanple required i n  Section 1.3.3 shall be separately packaged, 
sealed in a suitable container, and placed in the head of the shipping 
container specified in Section 5.2.5. 

5.2.5 The material shall be packaged and aselad i n  53 gallon m e t e l  con- 
tainers. Each of these containers shall be equipped as follows: 

5.2.5.1 A discharge valve for the container contents shall  be pro- 
vided which is readily connectable to a 2-inch pips nipple. 

5.2,5.2 
provided which consists of t h e  following itans: 

A valve assembly for checking container pressure shall be 

5.2.5.2.1 3/4 NFT mile to 1/1 NPT famale reducer, Type 
304 Stainless Steel. 

m>S 30131 
Page 3 
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2. 

3. 

:cJi)::. XyJy 

3zc-E 

This spc i f ica t ior ,  covers mlytdenr- hexacarbonyl powder designated as follows: 

F3 spec. 
2esiRna:ion ilescr iption 

30095-1 Fowler conLairring 98,s maurn 
z m l ~ b d f f . ~ .  hexacarbnyl. 

pFZ;CAF.X ~ ; ~ ~ ; ~ ; S  

2.1 Tke follorcing dDcur.ents, of the issue 3. ef fec t  on the date of b v i t a t i o n  
for bids, shall fom. a F a r t  of t h i s  specification t o  the extent specified 
herein. 

ASY I 

2.2 Copies of A S 3  Scandards stiOuld 
for Testing and Ih te r ia l s ,  2% h c e  

be obtained from the 
Str :et, Pkiladelphia 

American Society 
3, Fennsylvania. 

3.1.1 The mLer ia l  shall be stec.  d i s t i l l e d  in portions of about 100 
Founds each. 

3.1.2 \?hen SFecified on the purchase order, t h e  manufacturer shall SupFlq- 
a 10-gram sample fror;: each steaz d i s t i l l e d  portion for infornational 
testing. 

3.1.3 
of 5 t o  10 pounds each. 

I f t e r  steac d is t i l l a t ion ,  t h e  material  shall be dried in batches 

- r( form 5950wL 



F D S m  

3.l.b After the material is  dried, led as specified in 

TO& metaUic impurities 
Insoluble residue 

* Analyze and report for infomation only 

* As determined according to Section 4.4.2 

3.3 PHYSICAL fRo€Wtl'IES 

3.3.1 Particle Size: The particle size shall be determined for infomation 
onQr as specified in Section 4.5.1. 

3.3.2 Vapor Pressure: The vapor pressure at 100°C and at 15OOC shall 
be determined for infornation only according to Section 4.5.2. 

3.3.3 Bulk Density: The bulk density at room temperature shall be 
determined for fr3ormation only according to Section 4.5.3. 

P D S 30095 



1.1 souRcESuRvElLluJcE 

4.1.1 Material cowered by this specification is sub3ect to  source 
surveil lance by a :Jestinghouse qual i ty  r e p s e n t a t i r t .  This zay include 
surveillance of t he  product and of the  nMuEactuI?w's mans, pmcsd.sss, 
and f a c i u t i e s  which relate to the  sanufacture ani inspaction of this 
wtrrrial. 

4.1.2 Material which tests or analysis  by the purchaser show to be mt 
in confomance with this specification, is subject to rejection. 

4.2 c O t . i S I ~ !  G U U I :  Ho cirangas sfall be ride in the  qual i ty  of successive 
shipztents of material rUrnished under this specification without first ob- 
taining t he  approval of the purchaser. 

4.3.1 FFon each batch of dried material,the nanufacturer s h a l l  take 
a sample consisting of about 1s of the 5 to 10 pound product. 

4.3.2 The samples from all of t he  batches naking up a lot shdll be 
caabined to fom a composite sample weighing five to ten pounds. 

4.3.3 A lot shall consist  of all the  product with the  same ~rocesshg 
history, originating from the sane raw naterials, and ship- to the  
purchaser i n  a single container. 

4.3.4 The manufacturer, after blending the cmposi te  sample for at  
least 30 minutes in a rotary blender, shall ship about 250 grams of it 
t o  the  purchaser for acceptance analysis and testing. 

4.3.5 After obtaining sanple n a t e r i a l  for his analpis and testing 
front the  canposite sample, t he  manufacturer s h a l l  add the remainder of 
the  composite sample t o  the  lot t o  be shipped. 

4.3.6 Portions of the composite sample shall be used for t h e  snauses 
and tests specified i n  Sections 1.4 anC 4.5. 

4.4 CHEMICAL R I O F E I E  

4.4.1 Chemical Analysis: The anount of t h e  consti tuents specified fn 
Section 3.2 other than molybdenum hexacarbonyl and insoluble residue 
shall be determined by wet chemical or spectrographic methods, 



c.5 

1.6 

4.4.2 Inaoluble Residue: 
dissolved in chlomfom or other suitable soltrsnt. The insoluble 
residme shl l  be datemined 
and weighing the  residue. 

A portion of the composite ssraple shall be 

ccmtrif'uging or f i l t e r i n g  the solution 

4.4.3 -tion X-Ray Diffkaction: Examination by X-ray d i f f rac t ion  
shall be usmi to veri.9 that the basic material is mlybdenvn hexacarbonyl. 

4.4.k -%mination for C t h e r  Carbonyls: ExaPcLMtion by infra-red 
&=is shall be used to detect cartm@s other than molybdenun 
hexacarbcmyl and to deternine t h e i r  Bmount i f  m e m m t  is practicable, 
fer infornation onb. 

4.5.1 Part ic le  Size: The dis t r ibut ion of pa r t i c l e  sizes shall be 
deteroined i n  accordance with ASTN all+, using a 325-mesh sieve 
as that with the smallest openings. 

lr.5.2 Vapor Pressure: Determination shall be according to a method 
s u w t t e d  by the  narnrfacturer for the purchaser's approval. 

4.5.3 flu& Density: 
ritted by the manufacturer fo r  the purchaser's approval. 

Deten?iination shall be according to  a method sub- 

il;.;JSCTXOr!: A lot recresezted lm a samle not confofiain~ to  a requirement 
of Section 3.2, when anairzed acco& to Section 4.4.1, 4.i.2, or 4i4.3, 
shall. be subJect to rejection. 

4.7 RXORDS: The manufacturer shall naintain complete records of the 
processing steps and retain them for two years. They shall be made available 
t o  :he purchaser upon request. 

4.0 C3!TIFZCATX@:: The manufacturer shall furnish f ive  copies (one copy, 
a t tent ion Xa2erials Department) of a ce r t i f i ca t ion  that the sample, as shipped 
to the  prckiaser according t o  Section 4.3.4, was prepared as specified i n  
Sections 4.3.1, 4.3.2 and 4.3.4 and is representative of t he  l o t  of material. 
The report shall show t he  Purchase Order Number; P I) Specification E!umber, 
including dash nmber; ID'. I!umber; Flaiie of I-:anufacturer. 

P 3 s 30095 
Page 4 
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5.1.1 Sample Material: 
racked i n  a sealed inner container which excludes moirture and con- 
tamination and a rigid outer conta3.ner which protects the inner container 
iron physical damage during shfpaent. 

5.1.2 Production l iaterial:  Each l o t  of production material shall be 
placed in a sealed s t e e l  container with a polyerthylsne liner fused to the 
inner surface, or i n  a sealed r ig id  polyethylene chamber, fitted into 
a s t e e l   contain^.^. The z a t e r i a l  shall occupy no mora than two thirds 
of the volme of t h e  container. The container Shall be suf f ic ien t ly  
rugged to Kithstand rototmbling fo r  blending wdthout breaking the 
seal or distor t ing the container. The container &all be crated o r  other- 
wise protected ikon danage during s h i p e n t .  

The sample desi,pated in Section i d r &  shall be 

5.2 I.WiKII:G: 
Purchase Order Number; P D Specification htnber; Int Number; Gross, Tare,  
and Let Weight; Name of Manufacturer. 

Each outer  container sha l l  be plainly marked with the 

P 11 s 30095 
Fage 5 
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(File 52217AP) N W  5,1964 

Purchasing D e m t  Spcificatioa 52217AP (Sub E) (Federal Code 79500) 

1. This spec l f i ca t lm  emera enhydras hydrogen chloride gas with a minimum puri ty  of 
99.5 per cent. 

2. lo changt sha l l  be m848 In the qual i ty  of successive shipments of material fur- 
nished under this  sp.clficatim without f i r s t  obtaining the approval of the purchaser. 

CHEMICAL PROPERTIES AllD TlFps 

3. The material shall c m f m  to the  following puri ty  requirements. 

Hy&- Chloride, per cent by vol, min 
C a r h  Diwdde, per cent by . max 0.030 
Oxygen, per cant by v01, max 
O r m i C 6  (by I .R ) per cent by Vt, maX 
Frcrcr Chlorine, per cent by vol, max 
M O i 6 t u m ,  per cent  by at, max 

99.5 

0.042 
0 .  OOlC' 
9.0001 
0.0200 

4. CfIECK Al?ALYSIS- 
The caapositiaa thus determined s h a l l  conform to the requirements specified i n  Section 
3 .  Material not carfonriag to  the  requirements sha l l  be subjec5 to reject ion.  

Analyses m y  be made by +,be purchaser cm each shipment of material. 

5 .  
ments of the Bureau of Explosives and Rulings of I.C.C. 

vapor pr@s8ure, 613 psi6 et 70 F (21.1 C) .  

6 ,  O U I "  VALVE CololoEcTION* 
m u f a c t u r e r  the ou t l e t  valve connection shall  cmfonn t o  ASA 57.1 CGA Connection 333. 

MARKING 

7. MARKING. 

Anhyclraus Hydrogen Chloride, P D Spec 52217AP (Sub B); Volume; Name of Manufacturer. 

(5.1) The material shall  be supplied i n  cylinders that meet the require- 

(5 .2 )  The hydrogen chloride shaU be supplied at a cylinder pressure equal t o  i t s  own 

Unless otherwise agreed upon between the purchaser and the 

- 
(7.1) Each cylinder shall be marked In accordance with ASA 248.1. 

(7.2) Each cylinder s h a l l  bear a tag plainly marked ao follows- Purchase Order Number; 

Printed i n  U.S.A. 
Not for publication 

P D SPEC 52217AP (Sub B) 



Westinghouse 
E L E C T R I C  C O R  P O  R A T 1  O N  

Purchasing Department Specif icat ion 52ll8BA (Sub A )  
(Not for  publication) 

HIGH PURITY LIQUID ARGON 

April 5 ,  1960 

1. 

2. 
under t h i s  specif icat ion without first obtaining the approval of the purchaser. 

This  specif icat ion covers high pur i ty  l i qu id  argon i n  a special ,  insulated cylinder. 

No change s h a l l  be made i n  the qual i ty  of successive shipments of material furnished 

3. 
the  following requiremenxs : 

The gas mixture which results when the l i qu id  argon i s  evaporated shall confonn to  

Argon, Min 99.935 Per cent 
Hydrogen, Max 5 PPM 
Oxygen, Max 5 " 

Nitrogen, Max 10 I f  

H@, Max 1 " 

Carbon bearing gases, Max 5 " 

4. CHECK ANALYSIS: Analyses may be made by the  purchaser on each l o t .  The composition 
thus determined shall conform t o  the  requirements specif ied i n  Section 3. Lots not con- 
f'oming t o  those requirements shall be subject t o  re ject ion.  

5. CYLINDERS: 
ives and Rulings of I.C.C. 

(5.2) The cylinders shall k 
25OG std. cu f't of gaseous ergon. 

(5.3) (5.3.1) The cylinders shall be insulated su f f i c i en t ly  t o  limit the  mean rate of 
in te rna l  pressure increase during periods of non-use t o  3 ps ig  per hour. 
(5.3.2) To prevent undue pressure build-up due t o  evaporation during periods of non-use, 

a relief valve shall be provided t o  bleed off  pressure a f t e r  a minimum period of 60 hours, 
o r  a t  a maximum pressure of 250 psig. 
contamination of t he  remainder of the contents. 

pressure build-up and f a i l u r e  of t he  relief valve specif ied i n  Section 5.3.2. 

6. OUTLeT VALVE CONNECTION: 
nections designed t o  permit a maximum continuous wit!idrawal rate of 350 s t d  cu f t  per hr, 
and a maximum in te rmi t ten t  withdrawal rate of 1000 s td  cu f t  per  hr.  Intermit tent  with- 
drawal shall be 5 minutes folloved by a 10 minute recovery period. 

(5.1) The cylinders shall meet the  requirements of the Bureau of Explos- 

'J a minimum capacity t h a t  is equal t o  the equivalent of 

The valve shall automatically reclose to  prevent 

(5.4) The cylinders shall be adequately protected against  r:pture due t o  in te rna l  

(6.1) The cylinders shall be equipped with o u t l e t  valve con- 

(6.2) The ou t l e t  valve connections s h a l l  conform t o  Connection 580 of ASA BP.1. r 

lii&miG 
7. MARKING: 

Liquid Argon; P D Spec 52118BA (Sub A); Volume; and Kame of Manufacturer. 
Printed i n  U.S.A. 

(7.1)Each cylinder shall be marked i n  accordance with ASA 2 48.1. 
(7.2) Each cylin6er shall bear a t ag  plainly marked as follows: Purchase Order Number; 

v 

P D SPEC 5 2 l l 8 B A  (Sub A )  
t . 

1 ,  L 
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1. This specification covers canpreseed hydrogen gas. 

P I) Spec Prwlaus  

%F%% W0$" PDi&+ 
Standard caanerci gra e ydrogen. 

5 2 1 0 1 ~ ~  3057-2 nigh pur i ty  hydrogen, low i n  oxygen content. 
5210lAC 3057-3 lOC$ hydrogen. Purchased by b rad .  
5210lA.D 3057-4 99.% hydrogen. Purchased by brand. 

NOPE: UHUss m S E  SEIFIED, TIE FOLLWING FfBQ?JIREMENTS APPLY ONtY TO 5 2 1 0 ~ , ~ .  

2. NO chenge shell  be made i n  t h e  qua l i ty  of successive shipments of material fur- 
nished under t h i s  specif icat ion withmt first obtaining the approval of the purchaser. 

MANUFACTURE 

3 MANUFACTURE: 

cmcAL PROIrEKTIES 

4. PURITY: 

The hydrogen gas shall be mruiufactured by the  e l e c t r o l y t i c  process. 

(4.1) (5210UA) The gas s h a l l  not contain less than 99.6 per cent hydrogen. 
(4.2) (52101AB) The gae eh8ll not contain less than 99.8 per cent hydrogen. 

5. OXYGEN COIOTEAT: 
by volume. 

(5.1) (52lOlAA) Shall not be more than 0.40 per  cent (4000 ppm) 

(5.2) (52101AA) Shall nut be more than 0.18 per cent (1800 ppm) by volume 

6. IoITROGm CON!tEIT: 
volume. 

(52lOlA.B) Sha l l  not be more than 0.02 per cent (200 ppm) by 

7. MOISTURE: 
mined by inverting the cylinder and "cracking" the mtlet valve. 

(7.1) (52lOl.M) The gas shal l  ehow no evidence of moisture when deter- 

(7.2) (5210lAB) The gas s h a l l  have a dew point not higher than -47.45 C (-55 F) . 
PHYSICAL PROFEZTIES 

8. OVTLfi VALVE CONkJECTIOB: S tee l  
shall  be equipped with outlet valve 

Printed i n  U.S.A. 

cylinders In which the  gas is  shipped and stored 
connection conforming t o  A S A  B57.1 Connection 350. 

P D Spec 5210lAA th ru  AD Rev A 
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1. SCCPf 

This speciMcation ccvers t3e requirements for hiRh parity methane, 
designated as follaws: 

PC spec 
?3tsimat Lon 

3013C-1 

Descrbtion 

?!ethane gas with a n;irrimUm content of 
9.95  per cent methane. 

2. APPLICAEE 3cCL!-T'TS 

2.1 "he following Iocmmts, of the issue i n  effezt on the  date rf invitatian 
for bids,  shall fom, a part of tinis spc?cific:.tion to the extent 
spec i f ied  herein, 

2.2 Copies of %A Stanchrds should )It obta iwd fra? the r'nited 
States of America Standards Institute, 10 Fast loth Street, 
Yew Pork, F!ew 'fork 10016. 

3.1 CTEICAL CCT'PCSITIC': The Ras shall corifoxm t o  the follow',nq 
c q o s i t i m  limits: 

Rinted in U S A .  
.. cw/ss 

I .  

PDS 3013' 

h g e l o t 3  pages 

w fom 59wu 
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indem shall corXom to  the r s q p i ~ r - - s  of 
the Bprrvru of Explosirss aad ral lnga of the ICC. 

3.2.2 V i h s :  The mtlat valve connection sb.ll confoxm t o  CGA 
Cornaction 350 as doflnsd in 16AS B 57.1. 

3-2.3.4 

Each cylinder ahall. be legibly 
tho gas. 
damping, or labeling and shall not mad- be 
rainable. 

The maddnpj shall be ltxatd at the ralre ad 8nd off 
the cylindrical part of the body. 

The height of the  letter^ shbll nut be less than 
one twentpflfth (1/25) of the diameter of the cylinder 
ulth 8 minimum height of l/8 fnch, 

Each cylinder shall carry the name of the mer or 
annership symbol, serial number, test dates, and 
ICC senice prssmtre Iparking. 

with the NM of 
Ikrking shall be by m e u m  of ster;c,iling, 

4.1 Soarcs S m f f l a n c e  

4.1.1 &torial carsmd by th is  specification is  subject to source 
s m i l l a n c e  by a Ws&ing)loust representatite. This may include 
eunsillance of ,the product and of the sellerls sgstam, 
pmeeduree, and facilities which relate to testing and inspeetion 
of this mat9rid. The seller shall perform tests and supply data 
as required t o  illustrate ca@unce with all ~quirsmertts of 
this specification, 

Page 2 of 3 



pD6 30130 

4.1.2 NBteriI1 acceptel by the purchaser's rspresentatlrs 8t the place 
of manufacture dnich is  later found t o  be not in conformance 
with this S p a C i f i C A t i < m  IS 8ubJrst to reJOCtiOn. 

6.2 COISBTRW QWUITT: No cbourge &al l  be mule in the quality of 
saceesdro shiprents of material huniohsd wdor this specification 
ulthout firet obtaining the approval of the purchaser. 

403 PURCFMW'S IIGPECTIOH: CJunder~ shell be mbjmt to  inapdAm 
for cmsfommce t o  Sections 3.1, 3.2.1 throwh 3.2.3.4, and 5.2. 

5.1 SRZPPRIC: The seller shall load each c y W e r  on the rshlcle used 
for transportation so that it is protected h 
ShiFnerIt. 

5.2 Each cfllnier a h a l l  b a u  a tag p l a h l ~  rrked u follm: Purchase 
Order Number; !&thane, PD Spec Number and Revision Letter specifid 
on Airchase older; Number of Cubic Fed; Name of nunrfacturer. 

during 

pD6 30130 
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3COPII 

This specification 
filler material in 

covers requirements f o r  a brazing alloy powder t o  be used as 
brazing of graphite components, designated as follows : 

.- 
P D Spec 
Desi-tion 

30177-1 

Description 

Titanium, zirconium, beryllim brazing 
alloy, lOemesh powder 

2. su PPLL?.. 

The supplier for 30177-1 is: Brush Eeryllium Company 
17876 St. C l a i r  Avenue 
Cleveland, Ohio 

3. CON SISrnG GUALEY 

The marlufacturer sha l l  sutmit a ce r t i f i ed  statement that no ckange has been made 
i n  the product or i n  the manufacture of the  product specified in Section 1 since 
January 1, 1965. 

UX IDZNTIFICATION 4. 

The supplier sha l l  mark each container with an ident5fieation of the l o t  or batch 
of m t e r i a l  and the date of manufacture, 

5 .  

The shelf l i f e  of the powder, stored a t  roan temperature i n  sealed containers, i s  
indefinite. 

6 .  

The brazing al loy shall be furnished as 100-rpesh powder and have the following 
nominal chemical composition: 48% titanium, I&% z5rconium and l& beryllium. 

.. - .  
% 

r POP/bd 
P r i n t e d  in U.S.A. P D S 30177 
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